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1 Overview 


1.1 SC6600M Features 


5С6600М is Spreadtrum’s third-generation GSM/GPRS ASIC solution chip in the SC6600 series. It 
contains all of the SC6600D features (with improvements), including: 


Low power and high-performance device in a 0.18 um mixed signal CMOS technology. 

- External supply voltages: battery 3.6 V (typical), backup battery (optional) 3.0 V (typical) 
and RTC power supply 1.8 V (typical). 

-  |nternal supply voltages: analog 2.8 V (typical), digital ИО 3.0 V or 1.8 V (typical) and digital 
core 1.8 V (typical). 

13 x 13 тт? 265-ball 0.65 ball pitch LFBGA package. 

Compatible with GSM/GPRS Release 1999, DCS1800 and PCS1900 recommendations. 

Dedicated GSM/GPRS signal processing engine for equalization, channel encoding/decoding 

for all traffic and control channels, GMSK modulation and encryption/decryption (A5/1 and A5/2, 

СЕА 1 and СЕА 2 algorithms). 

GSM system timing: 

- Low swing 26/13 MHz master clock input. 

- Programmable ТОМА timing with 1/4 bit resolution. 

- Time tracking in power saving mode. 

Embedded microcontroller (MCU) for protocol stack and peripheral control: 

- ARM7TDMf,, 32-bit RISC processor. 

- Up to 64 KByte on-chip RAM. 

- 50 KByte On-chip ROM. 

- External memory interface supports both SDRAM and Flash/SRAM. 

- JTAG for test and In-Circuit Emulation. 

Embedded DSP core for all GSM/GPRS specific signal processing tasks. 

Complete in-phase and quadrature (/О) component interface between the Digital Signal 

Processor (DSP) and RF module. 

Dedicated RF serial control interface and parallel control signals. 

Complete voice band codec: 

- Audio signal conversion between microphone/earphone and DSP. 

- Second set converters for auxiliary microphone/speaker. 

- . Support of the Digital Audio Interface (DAI). 

- Stereo audio output. 

-  |ntegrated microphone bias. 

Five auxiliary analog inputs to a 10-bit analog-to-digital converter (ADC) for measurement 

purposes. 

Three auxiliary analog outputs from digital-to-analog converters (DAC) for control purposes 

(AFC, RF power ramping control and one spare). 

SIM card interface with 1.8 V SIM card support. 

3.0 V as well as 1.8 V memory and І/О support. 

Larger keypad, up to 5 x 8. 

Serial/parallel interfaces: 

- Three UART, up to 460 К baud rate. 

- IrDA. 

- 115 and PCM. 

-  Two-wire serial interface. 

-  Three-wire serial interface. 

On-chip PLL for programmable microcontroller and DSP clocks. 

Real time clock (RTC) and alarm running on a 32.768 kHz crystal. 

Power management with LDO for on-chip as well as off-chip circuitry. 


АВМ7ТОМР в a registered trademark of Advanced RISC Machines Limited. 
TeakLite® is a registered trademark of CEVA, Inc. 


In addition, SC6600M provides the following new features. 
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15 and PCM audio interface. 
CCIR601 interface. 
NAND flash and LCD interface. 
4K-byte cache for external memory access. 
Digital Camera Support including: 
o Upto 3M pixel. 
Image pre-filtering. 
Scaling. 
JPEG encoding/decoding. 
OSD. 
е Support MPEG-4 Encoding and Decoding. 
e Integrated USB full speed device interface. 
e AMR encoding/decoding support. 


оооо 


1.2 Applications 


SC6600M provides a single-chip baseband solution to wireless quad-band telephone handsets and data 
modems conforming to the GSM Release 1999, GSM850, GSM900, DCS1800 and PCS1900. 


1.3 General Description 


SC6600M is a highly integrated mixed signal baseband processor for GSM/GPRS applications. It 
consists of an embedded 32-bit microcontroller and an embedded 16-bit DSP core and integrated many 
GSM/GPRS -specific hardware accelerators and analog functions to simplify the system designs. 


The embedded MCU runs a real-time operation system (RTOS), performs the system control functions 
according to the GSM protocol stack, and services all peripheral components including man-machine 
interface. 


The embedded DSP provides data processing power for many GSM/GPRS-specific physical layer signal 
processing, including power measurement of the serving and neighboring cells, frequency estimation and 
timing track, baseband data interleaving/deinterleaving, burst building, channel estimation/equalization, 
speech encoding/decoding, etc., and controls the operation of ASIC hardware accelerators. 


The system timing control provides clocks for the system and controls the mode of the system operations. 
The system timing control consists of the following parts: 
е А master clock input, which is the system clock for normal GSM operations. 
e А phase locked loop (PLL), which is used to generate clocks with higher frequencies. 
e Areal time clock (RTC), which is used to count the seconds, minutes and hours and to maintain 
the system timing during the power-saving (sleep) mode. 
e Азу ет timer, which generates the GSM-specific timing base. 
е Asystem state machine, which controls the system's normal operation and power-saving (sleep) 
modes. 


The baseband RF interface is a complete interface between an RF module and the on-chip digital signal 
processor (DSP). It consists of the following major parts: 
e A transmit path, which converts a bit stream to analog quadrature (ИО) signals to an RF 
transceiver. 
e A receive path, which converts analog quadrature (/О) signals from an RF transceiver to digital 
signals. 
е An event scheduler, which controls the timing of the baseband Tx and Rx actions with the 
quarter-bit accuracy. 


The ВЕ interface is the interface between the baseband chip and an RF module. The ВЕ interface 
consists of the following parts: 
е Ап RF power amplifier control, which controls the timing of an RF power amplifier ON/OFF as 
well as its output power. 
е Ап НЕ serial port, which is used to program control registers inside the RF module. 
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e RF parallel controls, which form а group of control signals to control the ON/OFF of the RF active 
components and passive couplers/switches. 


The Viterbi channel equalizer (VE) is a hardware accelerator for recovering the information bits from the 
baseband digital /О data. 


The baseband channel encoder/decoder performs encoding and decoding functions for all GSM/GPRS 
traffic and control channels. It consists of the following major parts: 
e Aconvolution coder (CC), which performs the convolution encoding with 1/2, 1/3 or 1/6 rate. 
е Acyclic redundancy coder/decoder (СНС), which generates/checks parity bits for some of the 
information bits. 
А Viterbi decoder (VA), which performs the decoding for the convolution codes with both hard 
and soft bits provided from the Viterbi channel equalizer (VE). 
e AFIRE decoder, which decodes the FIRE codes for FACCH/SACCH and some other control 
channels. 


The voice band interface is a complete interface between a microphone/earphone and the DSP, and it 
consists of the following major parts: 
e An uplink path, which converts the analog signal from a microphone to digital signals, performs 
filtering and outputs the data to the DSP. 
e A downlink path, which converts the digital signals from the DSP to analog signals to drive an 
earphone or a speaker. 
• A Digital Audio Interface (DAI), which is primarily used for Full Type Approval (ҒТА). 


The peripheral control section provides Man-Machine-Interface (MMI) for keypad, LCD, etc. and serial 
data ports. 


The auxiliary Analog-to-Digital Converter (ADC) module provides five input channels that can be used for 
battery management or other applications. 


The auxiliary Digital-to-Analog Converter (DAC) blocks supports Automatic Frequency Control (AFC) and 
RF power ramping. 


The integrated analog baseband processor provides ADCs and DACs for the baseband and voice band 
up/down links, power management circuits, all auxiliary drivers, PLL, a band-gap reference, LDO 
regulators and a battery charger. 


Proprietary architectures and algorithms were developed for low power ASIC design and power 
management. Unique techniques are used for noise/offset calibration and cancellation. 
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1.4 Біоск Піадғат 


Figure 1 shows the chip-level functional block diagram of SC6600M. This стр architecture is based оп 
two processors, an MCU and a DSP, and other functional blocks are connected to one or both of the 
buses and provide various hardware accelerations and interfaces to other components in the system. 


The blue colored blocks are newly added modules. 
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5С6600М Device Specifications 


MTDO 
MTDI 
MTCK 
MTMS 
MTRST_N 


EMA [24:0] 
EMD [15:0] 
EMBL_N 
EMBH_N 
EMOE_N 
EMWE_N 
EMCS_N [7:0] 


NFD[15:0] <- 
NFDALE =< 
NFDCLE <— 
NFDWEN 
NFDREN 
NFDCEN 
NFWPN —— 

NFRB —— 
LCMD16 + 
LCMCSN [5:0] < 

LCMRSTN -«- 

LCMCD -- 


+ 
+ 
— 


RST_N 
PBINT 
XTLEN 


System 
Control 


SIMCLK 
SIMDA 
SIMPE 
SIMRST 


UODTRN 
UORTSN 
UODSRN 
UOCTSN 


U1TXD 
U1RXD 


U2TXD < 


EN 
+ 
= 
| "| A/DD/A 


KEYOUT [5:0] 
KEYIN[4:0] 
PWMA 
PWMB 
ADCI [4:0] 
DAC 
CCIRD[7:0] —— 
CCIRCK—— 
CCIRHS—— 
CCIRVS —— 


PADP 
PADM -«- 


150! 
IISDO 
IISCLK 4--- 
IISLRCK-— 
IISMCK -— 


СІКЗ2І —— 
CLK320 +- 


est 
Debug 
Interface 


Ext. Mem 
Interface 


MCLKI 


AFCOUT 


RFSDA 
RFSCK 
RFSEN 
RFCTL[15:0] 


Clock i 
& PLL 
[i] 
Е RFControl | | 
РА Control 


Interrupt 
Control 


PAGSM 


Encryption 
d TX/RXIP 
TX/RXIN 
TX/RXQP 
Baseband TX/RXQN 
RAM Codec 
Interrupt " : MICP 
Equalizer AUXMICP 
ыы ыс Voice Вапа AUXMICN 
| 1 Содес EARP 
> ОМА | ЕАВМ 
22-1 AUXSPP 
AUXSPN 
талай 1 
»| GEA | 
Е зас Е 
oo | 
ы Тітег І 
| | 
mE УВЕ Power/ 
VDDCORE Charger 
VDDIO Management 


System Timing 


Figure 1: SC6600M chip-level functional block diagram. 
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2 Pin Information 


This section describes SC6600M external pins. It should be noted that some of the pins have more than 
one function for different applications. In that case, the function can be selected through control registers. 


2.1 Pin Type Description 


Table 1 explains the pin type symbols used in the pin lists. 


Table 1: I/O pin type description. 


[ | оодара 
Го [Diao ———— 


УМЕ Power supply for NAND Flash 
and LCM 


6 јаза 


2.2 Pin List by Pin Numbers 
Table 2 lists SC6600M pins by pin numbers. This is for the 265-ball package. 


Table 2: List of SC6600M pins by pad numbers. 


Package Type Бак Default | Default Dëscription 
Ball No. УР а ЕГЕ Dir Value р 
| вз jas | Auxiliary speaker differential 
positive output 
Auxiliary speaker differential 


Е Phone differential 
PEAD TL [por S output (HEAD_P_L) 


Head Phone speaker 
D4 HEAD P_R differential negative output 
(HEAD_P_R) 


е VBACKUP m сл л. Up Battery 


-- "i kHz crystal oscillator 
32. ле kHz crystal oscillator 


RTCVSS RTC тапа 
RTCVDD е ae УАТС | RTC power (1.8 V) 
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Раскаде т Mas Default Default DascHBHon 
Ball No. ype овен Dir Value р 


___________|| ог sensor 


Power при for LDO1 and 
ШЕСІ AVDD36RF VBAT VBAT VBAT 1002 (3.6 У) 
LDO output 2,power supply 


| E4  [|LDOMEMB | |- | Memory ІО voltage contro | | Memory IO voltage control | voltage control 


Production test mode control. 
PRODTEST Pull down to GND for normal 
operation 


LCMRSTN | о | ав | о | GND LOM Reset 
NEWPN | о | ND | о | GND [NAND Мейе Protect 
NFRB [ГГ с [| i | GND МАМО Flash Read Busy 
сис | Ot 6 [OY E rst [AND Fash CMDDATA 
NFCLE Го | WF | NAND Flash CMD latch 
мА ГО | м Го GND | NAND Fisst ADD ate 
NFCEN | o | ND | о | GND | МАКО Flash Chip Enable 
NEWEN | O | м | O | УМЕ [МАО Flash Write Enable 
NFREN Го | VNF | O | М | МАМО Flash Read Enable 
NFDO Го | ND | i [input  |NAND Flash Data 
м м [рю | ND | т | put | NAND Flash Data 

[ Hs [Nr | |o | СЮ | i | npu [МАМ Flash Data 
NEDS Го | со | г | при NAND Нав Data 
в раю [бю | i | ира | МАМО Flash Data 
NEDS Гю с | — | при | NAND Flash Data 
NED о | со | г | при  |NAND Flash Data 
мео [рю | oD | т | при [NAND Flash Data 
NFDS [ |o | с | г | pu | МАКО Flash Data 
NEDO Го | со | i | при | МАЛО Flash Data 
мото | O | ею | т | при | МАМО Flash Data 

[ Ks ми | © | œb | | | им _ | МАМО Flash Data 
и Noe | o | бо | т | при | МАМО Мае Data 
ме | O | ею | т | при | МАМО Flash Data 

[ (5 мера | |o | аю | | | mut | NAND Flash Data 
EDS — 1—0 | 585 т-ва — RAND Fish Dai 
LOMDT6 Pon | O | Porn [LCM data 

ме 0—1 — | L6M Chp Sei 
сме | O | м | о | МЕ СМ Chip Select 
LCMCSNi | о | м | о | МЕ  |LCM Chip Select 
(сме | о | м | O | мм СМ Спр Select 
LCMCSNA | о | м | о | МЕ  |LCM Chip Select 
LCMCENS | O | м | о | УМЕ LCM Chip Select 
CLKMCU Го | см | O | Clock | ARM clock 

Emo — — | WO | от | о | 0 | ARM external adress 
[—P2 femi | ю | от | о | o [ARM external address 
от tM | © | OT | o | © [ARM external address 
emas | wo | от | o | 0 [ARM external address 
[—1 lenmam по | om | о | o — [ARM external address 
ЕМА | vo | от | о | 0 [ARM exte address 
EMAG | WO | от | о | 0 [ARM external address 
в Ем | ю | от | о | o [ARM external address 
Emas VO | от | о | 0  [ ARMexternal address 
ЕМА | WO | on | о | o | ARM external adress 
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Раскаде т 2 Default Default DascHBHon 
Ball No. ype зан Dir Value р 


[ m [Емш | Wo | OT | 0 | o ARM external address | 
Сошо ем | © | OT | o | o ARMexternal address | 
м leme | ю | OT | о | o [ARM external address | 
[P5 ЕМА | ю | OT | о | 0 ARM external address — | 
[ Rs |ЕМА4 | Vo | OT | o | 0 | ARMeexternal address | 
us Ема | WO | от | о | о 7 [ARM extemal address — | 
[15 ЕМА | Гот | о [Г о  [ARMexemaladdess — 
Lie Ема Го оо о ГГ ЕСЕТ — — 
[—1 lems | o | OT | o | o [ARM external address — | 
[us lemnos | o | om | о | o TAR external address 
[ P6 lema | o | om | o | o | ARMexternaladdress | 
[№ EMMi — | o | OT | о | о [ARM external address 
07 __|емаго | WO | На | O | low [ARM external adress 
т __|емага | о | Hm | O | low | ARM external address | 
er femea | о | на | o — tow ЕЕ 
Гот | o | о TAR W byte іш select | 
i Давос e o EMEN | ааа 


ARM external output enable, 
| Uio | 


EMCS_N1 


| т |С5Мз 


ХАОМ 


070 
т емо то м —| —i—]-— eral data 
СО fems Оо | е БЕН БЕН ЕН ИЕ 
ом | | —-[ARMexemaldaa | 
[—Nri [Ем [б o —| —i—]-— Гани eemalda ——— 
Ст? lems | Wo | iw | т | —-  ABMexemaldaa 
Св? lemo | WO | iw | || —- —|ABMexemaldata — - | 
[ Ui3 [emo | VO | lov | | | -  ARMexemaldaa | 
[ T3 lemn | WO | нм | г — —- —|ABMexemaldaa — - | 
[ Ui емо — | WO | нм | || —- — |ABMexemaidata — - | 
[ Ris [емиз | VO | low | 1 |  -  ARMexemaldaa — | 
[ Uis Емба | WO | iw | т | —-  |ABMexemaldai — -— | 
[ та lemos | WO | iow | || Гам external data 
[ R4 [smok | O | iw | O | Low [|SMcckoupu 
С s Isma | Vo | OT | | | iow [Ма ^ — - 1 
(ле Гм — —] VSM | ND | о | GND [Sint power (SiMiPE — - | 
[ Ri Isms | Oo | iw | Oo | Low Ме - | 
ма _|кеуоџто_| о Г от | o | Hoh Keypadoupui — 
[Pis [KEYOUM о Г от | о | Hoh Keypadouput — — — | 
me [kwo | o | OT | Oo | Hoh [|Kemadoupu | 
роот —Г о Г on 0 | io Keypad ouput 
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Раскаде т 2 Default Default DascHBHen 
Ball No. ype зан Dir Value р 


эз куо | o ў OT [о | на [Keyadoupu | 
[ Pi2 [кетоз | o | OT | о | Hoh [|Kewadoupu | 
[ Ni4 [күб —] 1| ] VO | i | Перми | 
[ Nis [KEYNi | ШЕН мрт Перми — — — | 
[ Pi; |KYN2 | | | VO | | | № Перти | 
[ Pi6 [KEYN3 | | | vo | — | Hz Пери — — 
[ Ni; [cork | i | Mu | | | пря [CCIR cock inp — 
Сме [сое — | т | mo [т | mut [OCIRHsyncinut | 
С ма [сом — | i | mot | —1 input [GCIRVeyneinput | 
[ ма [coRDo — | т | mo | г | mut | COIR data input — | 
[Wiz [сов — ШЕН | mut | т | mut [CCR data input 
[ме _| свог — | т | mot | 1 | mut CCR ааа input 
[ м5 _|бовоз | | | и | 1 | mu | СОН ваа три | 
[ Li; [совм — | т | mut | т | mut [са ваа тра — | 
[ e [свв — | т | mot | 1 | mut CCI date input 
[ Li5 0606 | | | и | 1 | mu | COIR ваа три | 
Са [сов — | т | им | т | mut ЕСІ БІ СҮ! | 
їз [ето | i GND [1 ома ею 
[ Kt; [ороз [1 [ою | | | ома [оо 
ке рам | o | mm | o | нм Ае — O 


[ Ki mo ро | аю [о | бб aeo 
ол Mmi | i] VO | i | при р | 
кз [meo | | | vo | | | mu JTAG Clock | 
[ Ji [mms | 1 | vo | i | при mem — — — — | 
из Mast | i VO | i | mw [JTAGTRST | 
[ Hi7 [HRESETN | Oo | ою | о | VO [Systemresston | 


. ARM UART transmit data 
жо [е | от | 1 [и и = 
іпрші 


[ Hi3 loos | VO | на | o | iow [ARMGPO | 
[ Gi; [GPlon [о | Hg» | O | Low |ARMGPO = 7 
—  — [PWMA | o | нм [о | Ho [ARM РАМ output A — - | 
[ Gi& [sc — —| Wo | Ha | | =F Serial bus clock | 
[ Gis [Sb | © | or | о | Low [Serabusdaa | 
ют [Um | o | mom | о | Hoh | Shared ОАНТ output data 
ев ИВО | i or | i - -|ShardUARTinputdata — | 
[ тво [kvos | o | OT | о | Ho |Kemaloupu 
Гете [kvo | o | no | i | Hgh Keypad output 
кт [isb ротор i | put iSdaain —— - — | 
[ Gis liso [о | мо | о | VDDO баш — 
[ Di; вак [о | voo | о | VDDIO [TIS clock out 
[сё Певек — | | | vooo | 1 | при — [IS LefRightEnabie —  — | 
[ Dis [ismek | т | VODO | Г | put TIS mastercockn — 
[са amok | o | iw | o | Cock | Cock output 
es | RFSDA | om | Ho | O | ноп | НР serial bus, data output | 
[ Bi; [RFSCK | om | Hon | O | Hoh | RF serial bus, clock output | 
[се RFSEN | om | На | O | High | НЕ serial bus, enable strobe | 


RF control, BAND_SEL [0] or 


RFCTLIS3 | o | от | о | High [RF control, BAND SEL [1] or 
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Раскаде т Mas Default Default DascHBHon 
Ball No. ype unng Dir Value езеприо 
Reset 
ЕЕЕ ИИН І | 


— [register conor 
[ АТ6 ВЕСТ | o | - | | | - [Remo | 
[ Bi5 ВЕСТ | o | — —] 1 —[ | RF control 
[ A4 __|весто | o | нм | о | High RF control, RX PWRON | 
[ Di4 __|веста | o | Hon | O | Hoh | RF control, RX SYNON | 
[ са lece | O | iw | o | low RF control, ВХ АҒОЧ — | 
виа аста | Oo | iw | o | low RF control, АХ СМТ | 
e [eons | O | iow | O | low _ | RF control, ТХ PWRON | 
на leone | o | iow | o | low | НЕ control, TON 
[—Ei3 аст — | O | iow | O | low RF control TX CONTI — | 
[ ве |ЕЕСІВ | Oo | iow | O | low | НЕ соло ТСМ 


Master clock input (13 MHz 


САТО [PüPF | aoo 


ОА | =- | 
Tx baseband-Q differential 
| ge [oo — | ^ | - | ^ а 
Га Г. eee 
negative output 
Tx baseband-I differential 
~ |_- | утеши" 


А 
[ Bi2 | AGNDPLL аю | аю  |РШ GND 
А 
А 
А 


Tx Базебапа-! differential 
Decoupling cap connection 
| GND | 


V 
Low 
GND 
о 

| 


[- x 
| AO | - | 
| ~ |_-_ ЫН 
sense input 
Battery charger power supply 
ЖЕШ ваў” 


А 


Battery charger current 
E9 PROG GND A GND programming 


АНЕ | a | low | Aa | -|Reference voltage fier 
AGNDAUX Auxiliary GND 


C8 PAGSM A АТ Power ramping control for 


А9 AVDDAUX AV AV AV AV Decoupling cap connection 
pin, auxiliary VDD 
| 


Св AD А — —| A [Аа input 2 
[ D; Абв А.А | -- [Away ADC прага | 
[ E; [Abe ГАА | Anny ADCinput2 | 
[ E8 [Abc | AL | — A Airy ADC input | 
[ De [Ap | A |  - | A | - [Ау АОС про 
вв VRBG ГА. | А | | Вапа gap reference voltage "| 
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Раскаде т аа Default Default DascHBHon 
Ball No. ype бесі Dir Value ll a 
DGND3V Digital ground 
А7 DVDD3V V AV AV AV Decoupling сар сөппесіол 
pin, digital power (2.8 V) 
MICBIAS MIC bias output 
VBREF1 Voice band reference voltage 


Auxiliary microphone 

positive input 

Microphone differential 

Auxiliary microphone 

Decoupling cap connection 

Decoupling cap connection 

VBDACAP pin, Connect one ОЛЏЕ 

capacitor to AVDDVB 
rae Ee aa да 
SS 


Г Аз  |AGNDVB - Voice band GND 


C5 EARP Earphone differential positive 
output 


Earphone differential 
negative output 


Voice band GND 


B4 EARN 


| B2 [| AGNDVBO 


Decoupling cap connection 
A2 AVDDVBO AV pin, analog power (2.8 V) for 
voice band output drivers 
|CoeGND | 


Core GND 
[ea [уз [лс [©з [Оз | GND] Core GD 
[Us 1966 | AG | осмо | GND | Gn [coec | 
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Раскаде т 2. Default Default DascHBHon 
Ball No. ype Е Dir Value р 


Power input for digital (3.6 У 
Power input for digital (3.6 V 
Decoupling cap connection 
Decoupling cap connection 
VDD | 
ріп, core power (1.8 У) 
Decoupling cap connection 
pin, core power (1.8 V) 
( 


у 


F6 VDDNF V VNF V VNF VDD for Nand Flash/LCM 
interface 
VDD for Nand Flash/LCM 


УМЕМ 
— Re __| умем | VIO | VMEM | VMEM | VMEM 
С ве —[AVDD36 | Av | "VBAT | VBAT | VBAT [AVDD36VLDOinput | 


2.3 Pin List by Functions 


Table 3 lists the pins by their functions. 


Table 3: List of SC6600 pins by functions. 


ШШ [юз [эзы 
Voice band interface (17 pins) 


[— B6  AUXMICN | Al | Аожагу microphone differential negative input 


М.1.0.11 Spreaatrum Confidential and Proprietary 20 of 160 


Banno. |PnName | Туре | Deseron ||| 


AVDDVB Voice band power (2.8 V), decoupling cap only 
AGNDVB Voice band ground 


AD AVDDVBO га (2.8 V) for voice band output drivers, decoupling 


| | Ct — |RTC32KO | О | 32.768 kHz crystal oscillator output 

____81 | RTC32KI_ | І | 32.768 kHz crystal oscillator при O 
System control (3 pins) 

[DI |НТМ | І [Asynchronous reset, activelow | 

[ Ki6 |х | Oo j|XmLemb 24-7 

| K15 |PBINT | І .jPowerbuttoninterupt acivehigh | 
RF serial port (3 pins) 

RF serial bus, data output 

RF serial bus, clock output 

RF serial bus, enable strobe 


Q 
= 


RF control (12 pins) 
А14 RFCTLO 
014 
ста 
B14 
F13 


RF control, RX_PWRON 
RF control, RX_SYNON 
RF control, RX_RFON 
RF control, RX_CNTL1 
RF control, TX_PWRON 


E13 
F12 
C15 RF control, BAND_SEL [0] or register control 
RF control, BAND_SEL [1] or register control 
| А6 | RFCTL14 | О RE contro, TX CNTLI | 
[— ве [Rroms — | O | RF conto, вм а 
UART 0 (2 pins, 4 other pins shared with JTAG) 
[Hte __| UOTXD | O | ARMUARTtransmitdataoutput_ | 
UORXD [1 ARMUART receive data input] 


PWM (0 pin, all shared with other functional pins) 
PWMA | [| ARM PWM output A, shared with GPIO29 


p 

| | PWMB | | ARM PWM output В, shared with GPIO28 
|. T PWC T ARM PWM output C, shared with СКЕ and MTDI 
Гримо ARM PWM output D, shared with RFCTL14 апа CSN2 


В. 

PWME | | ARM PWM output E, shared with RFCTL15 and CSN3 
JTAG (5 pins, shared with UART 0 and PWMB) 

K14 ОЛ | ARM JTAG data output 

J17 ARM JTAG data input 

K13 ARM JTAG clock 

J16 ARM JTAG mode select 

J13 ARM JTAG reset, active low 


L13  |GPIO22 | Г | АВМСРО 
K17  |GPlO28 |  ! | ARM GPIO 
H13 ARM GPIO 
G17 ARM GPIO 


Two-wire serial port (2 pins) 


ВЕ control, TX CNTL1 
ВЕ control, TX CNTL2 


| О | 
о | 
о | 
БЕРЕН 
| І 
D13 | ВЕСТ | 0 | ВЕ control, TX ОМ 
о | 
| О | 
о | 
ШЕСІ 


а) 
2 
О 
а 
s. 
3 
Ф 
|" 
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Banno. Рт Мате | Type еее 0 - 


ARM external memory interface (50 pins) 
| о | ARMexternaladdress (2 
| О [АВМ external address | 
| о |АНМежета address _______- 
| о |АНМехета address пипала 
| О [АВМ external address | 
| о |АНМехета address o 10 y O 
| о |АНМехета address o 10 y O 
| О [АВМ external address | 
| о |АНМехета address o ^ — 10 yY O 
| о |ARMbytelow select 00 


EMA23 


— omr [amok | o FARM clock 
[ e | EMOE_N | O [ARM external output enable, acivelow | 
— R8 [emmen | O [ARM external write enable, active ow | 
— P8 [Ема № | O [ АВМ external chip select 0, active low пп 
[ ne  [|EMCSN! | O  |ARMexemalchipselec racivelow — | 
[— Us [<= | O [ARM external chip select 2, activelow — - | 
[— T [css | o [ARM externa chip select 3, activelow — - | 
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Banno. Рт Мате | Туре бен 0 - 


| шо | CKE | O | АВМЗОВАМ соскееде Д | 
|XADV | О |АНМҒавһСотро address advance || 

ARM МАМО Flash and external memory interface (33 pins) 
| Fi |LOMRSTN | О LCMReset | 
| F2 — |NFWEN | O [NAND Write Protect — — — | 
[ F5 [в | I .|NANDFashHeadBusy —  — ^ | 
[F3 LCMCD | О  ,|NANDFBashCMD/DATA І 
РА |МОЕ | O | NANDFlashCMDiatch | 
[ Gi [ПЕ | O | NANDFlashADDiatch | 
____ 02 |МСЕМ | О | NANDFlashChipEnable | 
|0: | NFWEN | O |МАМрҒавһУ/йе Enable 7 | 
[ G5 МЕВЕМ [© | NANDFlash ReadEnable | 
| н> |м00 | 0 |NANDFlashData г | 
| н |м01 | 0 |NANDFlashData | 

Н5 NAND Flash Data 

J1 NAND Flash Data 

J3 NAND Flash Data 


Юю | 

| JO І 

| JO | 
J4 NAND Flash Data 
J5 | МЕ06 | О | NAND Flash Data 
| NFD7 | 10 | NAND Flash Data 
K2 | №08 | Ю | NAND Flash Data 
K3 | NFD9 | 10 | NAND Flash Data 
| NFD10 | І0 | NAND Flash Data 

K5 | №011 | Ю | NAND Flash Data 
L1 | NFD12 | lO | МАМО Flash Data 
L2 | NFD13 | lO [| NAND Flash Data 
L3 | №014 | І | NAND Flash Data 
| м  |NFDi5 | 0 NANDFlashData | 
| M2  |1смо6 | 0 [маа 7) 
___мз |LCMCSN2 | О [LOM ChipSelect 22 
____ ма (|ІСМСМЮ | О  JjLOMChipSelect 2-2 
| м5 (|ІСМӘМ | О LCMChipSelect 2 
[NI [|LCMCSN3 | О [LOM ChipSelect 0 0- 
[N2  [LCMCSM | О [LCM Chip Select | 
LCMCSNS | О [Ем бир а (02 
[F17 [|UITXD | O | Shared UART output data 
____Б16 | UIRXD | І | Shared UARTinputdata | 
| — Et7 |І: | |І Ібаалт дә | 
| соз 1600 | 0 Ібаай 7 | 
___017 _|изак | о [Боки ^ —— — —— 2 
ШЕШЕ 
ШЕГЕ 


NET NN 
2.22 | 
| | 
| _кз | 
ШЕП І 
| 12 | 


Г Ri [smak | o Si clock output — —  — — — — — — -  — 
[— Ris —|SMRSTN | O [9Ме — — —  — O 
[ pa | KEYOUTO | О оао 
С Pi& —[|KEYOUM | O | Keypad output 
[—Ri6 | кол? | © | Keypad output 
вт [kvos | O | Keypad output —  — — — — — — — — — — 
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| P13 |KEYOUT4 | О  jKeypdouput | 
[P12  [|KEYOUS5 | О  jKeypdoupu |)Я 
| Fi5  |KEYOUTÓ | О |Кеурадорл 20 
[E16 < | KEYOUT7 | О  jKeypdouput |) 
М4 __| КЕУМО | І [Keypadinput S І 
м5 [keni | | [Keypad | 
____Р17 __| KEYIN2 | 1 | Keypadinput 2 
____Р16 __| КЕУМЗ | 1 | Keypadinput 2 
[ me кетм | | | купи — O | 
CCIR Interface (11 pins) 
| м  |CCRCK | 1  |CClelckinu | 
| m2 [oors [ | | CCiRHsyncinput — ë 
| мз __|ССВУ5 | І [CCIR Vsyncinpt — І 
[M14 | ссво | 1  j|CCldaainpu |) 
___м17 (сою | І |(Сояат —— — — —  — —— O 
| мб. [ссі | 1  j|CCldaainu |) 
| м5 __| ссвоз | 1 [CCIRdatainput |) 
___17 [сіва | 1! |(Соаат (2 
[Lie [ССЮ5__| | |Соинаатғ | 


CCIR data input 


Poa] 
| | | CCIR data input 


Master clock interface (2 pins) 


Master clock input (13 MHz) 
Automatic frequency control output 


" 


AFCOUT 


PLL (3 pins) 
B12 PLL ground 
A12 PLL low-pass filter 
Baseband analog interface (8 pins) 
D10 
Baseband power (2.8 V), decoupling cap only 
Baseband ground 
PA control (1 pin) 
Auxiliary ADC (7 pins) 
[ D6 [Ай [| ^| [AwiiryADCiuO č —  —  — - .] 
Auxiliary power (2.8 V), decoupling cap only 
Charger (4 pins) 


|Charger(4pinsy | І 
VDRV Battery charger control 
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Banno. | РтМате | Туре ОЗ 


С Do усно [АЎ | Battery charger power supply (8.0 — — | 
_____4___|ПРОМЕМЕ | 1 | Input into control the voltage of memory interface О (5/1:87) — 
[— Es PRODTEST | i | Production Test бамі 
онт [PRESEN | O | System Reset Output SSS 
AT Digital VOD (2.8 V) 
D5 Digital ground 


Core power supply, cap only (3 pi 


2 
o 
м2 


5 


-- 
— 


Digital core power supply (1. 
Digital core power supply (1. 
Digital core power supply (1. 
Digital core power supply (1. 
Digital core power supply (1. 
Digital core power supply (1. 


ecoupling cap only 
ecoupling cap only 
ecoupling cap only 
ecoupling cap only 
ecoupling cap only 
ecoupling cap only 


, 


5 


a 
Со | со | со | со 


~ | ~ 
—| - 
со 


, 


SISISIS| SIS 
ејојојо |ојо 


= 
со 


, 


/О power supply, 3 V (2 pins) 
N12 Digital 1/О power supply (3.0 V 
N12 Digital I/O power supply (3.0 V 
F14 Digital 1/O power supply (3.0 V 
[ Ni [№50 | v [Digital VO power supply (3.0 V) 
Memory power supply, 3 V (5 pins) 
1122 [Ммм _ | У __| Memory power supply (3.0 V1.8 V) — — ^ | 
[ Ui» умем . | V .|Memoypowersuply(30 18V) —  —  —  . | 
[ 012 | УМЕМ | V | Memory power supply (3.0 V/1.8 V 
МА |VMEM | У Memory power supply (30 V/1.8 V) — — ^ 
[ R6 | м | v | Memory ромегзирру ОВ — | 
| t5 — |VDDNF | У [NAND Flash Memory power supply (3.0 V/1.8 V) | 
[№ — |VDDNF | У [NAND Flash Memory power supply (3.0 V/1.8 V) _ | 
VDDNF NAND Flash Memory power supply (3.0 V/1.8 V) 
Power supply input for digital (3.6 V 
Power supply input for digital (3.6 V 
Power supply input for digital (3.6 V 
Power supply input for digital (3.6 V 
Power supply input for digital (3.6 V 
Power supply input for digital (3.6 V 
Power supply input for analog (3.6 V) 
Power supply input for analog (3.6 V) 
Power supply input for output LDO (3.6 V) 


Digital core ground 
Digital core ground 
Digital core ground 


— |~ | ІЁ ІЁ 
— > > > >) 


~ 


Digital core ground 
Digital core ground 
Digital core ground 
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Banno. Рт Мате | Type | Deserton 0 _ _ _ _____ 


| С | Digitalcoreground | | | | | | | | | | | | || 
| С | Digitalcoreground | | 
| С [Digital core ground || 
| ос [Digital core ground | | | 
с 
с 
с 
с 


|у550о | с | бона да пл 
L4 
R2 
U17 


G 
G 
G 
G 
G 
G 
G 
G 
G 
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2.4 Package Pin Мар 


Figure 3 below shows the ріп configuration of the bonding pad number and Ше package ball number оп 
the 265-ball package. 


_| 1" |2 | 45| 6 [7 | во |10| tt | 12 | 13 | 14 | 15 | 16 | 17 | 
VBA |DVB АСА |AUX |VBRE|DVD RXRE|AVD |РЦР |АУО |RFCT Ті из. 
А |СКИР |O Р МОМ ІРІ D3V FA DBB |F DPLL|LO U U 
RTC3 AUX АМО |AUX VR_B TXRE VDD |RFCT Y 5. RFSC 
гк! SPP |EARN|DVB | МСР | МСР| а Е1 USB |14 U ко 0 
RTC3 AUX |HEAD МСВЦ PAG |ІБЕМ М | US қтар ВЕСТ т RFSE|CLKO 
C |2KO SPN | Р L | ЕАВР МСМ JAS |SM |SE L2 U NO U| U 
RST_ RTCV | НЕАО АБС! | АБС! | AFC РАОР | ВЕСТ |RFCT |IISMC [CK ISCL 
NO UJLDOS3|DD | PR 0 3 OUT ТХІР |ТХОМ| USB 16 0111 ко ЩО ко 0 
МЕМ |TEST |ADCI |ADCI | ADCI [РАО |VDR RFCT RFSD Сш ёт 
Е LDO1|LDO2|]|B N | N | 2 4 а У ТХІМ |ТХОР|17 0 А0 UJ] | 
STNO |PNO |LCMC|NFCL | NFRB| VDD pus RFCT |VDDI eu U1RX |U1TX 
F | N N DO NJEO МОМ [МЕ 15 ЏЈО Di_U|DO_U 
NFAL | МЕСЕ ЈЕМО_ NFRE IISDO SDAO|SCLO |GPIO 
а [EO N мо мм NO N 00 |VDD | U О [299 
МЕОО pis big GPIO UORX | UOTX a 
H _N__|VDD 28 0 Di UJDO U|_ 
МЕОЗ 1 pon d T | T AME 
аба що 
D Pw Г. ids a el MTD ped XTLE |GPIO 
00 0]0 NO 0|23 0 
YES EDI NI TE сва CCIR TOT CCIR |CCIR 
Е J2 N |3N [4 М МЕ 22 0 |07 U|D6 U[D5 0194 U 
NFD1 |LCMD|SN2 |SNO |SN1 |ЕМА1 Н50 |У50 |CCIR |CCIR [ССА |CCIR 
5 М [16 ММ М М 7 М 0 0 DO о (0з орг UJ|D1 U 
SN3 |SN4 |SN5 |VME EMA2|EMBH| N1. EMD7 | VDDI KEYI |КЕҮІ [KEYI |CKO _ 
М |м М М М 1M JOM |М VDD | M о NO_U|N1_UJN4 U|U 
EMAO|EMA1 па d EMA1 c C E ea p^ P ұлы ok m KEYI |KEYI 
M M зЗ М N3_U|N2_U 
ше poii ^ EMA1 uU na E Ті ХАО ра pu P en Ee = ms p 
4M VO M 
NT FEE при EM PEE a ар” pus кы atk “е SIMD 
6 М А0 5 


тп. Ромег BOLD | Ext. Power BOLD | Ех. Power BOLD Power ITALIC ых 


Figure 2: Pin configuration. 
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3 Electrical Specifications 


3.1 DC Specifications 


3.1.1 Absolute Maximum Ratings 
The functionality of SC6600M is subject to the absolute maximum/minimum values listed in Table 4. 


Table 4: Absolute maximum ratings of SC6600M. 


-Symbol_| Раат ма — Max. Unit 
| AVDD36 | Supply voltage fromabattey — 2 
Va 1 шшш: жишк! ири: ЖЕ 
Hia Пор чейаде on any analog put [0s [33 


lai? DC drive current for EARP, EARN, AUXSPP and 
AUXSPN 


Total power consumption [- [39 [а 
Г. [Ambient temperature [45 [5 [e 
Storage temperature 


3.1.2 Recommended Operating Conditions 
SC6600M is recommended to operate under the conditions list in Table 5. 


Table 5: Recommended operating conditions. 


Symbol | Parameter МӨ — Мах [Unit | 
AVDD36 | Supply voltage from a battery 
VDDIO | Supply voltage for ИО pins 


НТСУОр Supply voltage for RTC | 16 |120 [у | 
Ambient operating temperature 


3.1.3 Thermal Characteristics 
The thermal characteristics are as shown in Table 6. 


Table 6: Thermal characteristics. 


Symbol | Parameter  Сойют | Value | Unit ___ 
Theta JA Junction-to-Ambient thermal resistance Air flow: 0 m/sec | 40 | DegC/watt 


3.1.4 DC Characteristics 


SC6600M is fabricated with a 0.18 um CMOS technology. The typical core voltage (VDD) is 1.8 V and 
the I/O supply (VDDIO) is typically at З V. The analog circuits are typically powered at 2.8 V. The core 
and analog power supplies are provided by the on-chip LDOs. The external battery can be connected 
directly to pin AVDD36, AVDD36RF and VBAT. The VDD pins can be left open or connected with а 
decoupling capacitor to ground (VSS, VSSIO). 


For the following table, Тать = -40 to +85 °C, VSS = 0 V (ground), AVDD36 = 3.6 V, and all voltages are 
measured with respect to VSS, unless otherwise specified. 
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Table 7: DC characteristics. 


[Symbol [Parameter — [Conditions — [мм [р | Max. [Unit | 


м 
сштепі 

power consumption AVDD = 2.8 V 
Digital supply voltage: pins VDDIO 


voltage 


Digital supply voltage: internal VDD 


voltage 


Digital input 


е кн БН БЕС || 

level 

МН fi OE ye | 
level 

ши ү ү мо 
current 


Digital output 


LOW-level (prog) 
HIGH-level mA (prog) 


Analog supply voltage: pins AVDD36 


voltage 


Analog supply =2.8V 
current ^n dee blocks are 
active, but no load at 
EARP, EARN, 
AUXSPP and 
AUXSPN 


Analog supply voltage: internal AVDD 


voltage 


RTC supply: pin RTCVDD 
[RTICVDD | Suppy votas | —— | pe 7 — — [V | 
|атсмоо | Supply curet |  — [20 |. | 
| 


3.2 АС Specifications 


For the following tables, Tamb = -40 to +85 °С, VSS = 0 V (ground), AVDD36 = 3.6 V, and all voltages are 
measured with respect to VSS, unless otherwise specified. 


Table 8: AC characteristics. 


„Symbol | Parameter NUN Typical LENIN 
frequency 

сае Real-time clock 32.768 = 
frequency 

| Digital input 4222) 


Digital input 


С ____| Input capacitance |  |- 3 |- _|ре | 
|Digitaloutput |2 


Digital output 
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БАҒ ...... 


Symbol | Parameter _____| Conditions ____ | Min. |Турса | Мах. Unit | 
Oupuloi-20pF |2 ___|- 5  — rm ——] 
Output fallime | Outputload=20pF |2 — |- — 5 — в | 
| Master clock input | 


Master clock input 


БЕЗ БИ нан БИ лан БАНИ 
amplitude 

диск Master clock duty 40 % 

m Jott |" __|" | 


3.2.1 Master Clock MCLKI Timing 


The master clock is input from pin MCLKI. 


MCLKI 


Figure 3: MCLKI Timing Parameters. 


Table 9: MCLKI Timing Parameters. 


[Symbol [Parameter | Min | Typical | Max [Unit | 


MCLKI logic high |- |386 |- |) 
MCLKI logic ом |- [38.46 |- [в | 
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3.2.2 Three-Wire Serial Interface Timing 


— 


11121314 


11121314 


DATA 


10 
10 


— Е ОАТА 


INDEX 
INDEX 


Data Write Timing 1 


Figure 4: Three-wire serial interface timing parameters (mode 1). 
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tousHe 


16 


15 


15 


ts ёна. 
| 
DATA. — — —— 


11121314 


Е | < 

©’ | е; 

; 5 

о о 

о 

со со 

~ ~ 

© © 
х х 

ad ш ә ш 
a a 
2 2 


Ре 
сч N N 
m 

ps 
Ф 

С |--. ха Me 

о - - о 

е Ф 

= ра 

Е нрав Енија ден " Qu Е.А... 

Еи == = — = 

= 8 

2 P 

б 

= 

сб 

а 


SCK 
SDI 
SDI 


CS 
Data Read Timing 2 


Figure 5: Three-wire serial interface timing parameters (mode 2). 
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Table 10: Three-wire serial interface timing parameters. 


[Symbol [Parameter —  — [Min [Max Unit | 
Fass | Chip select low to SCK ow |T [ns | 
Faser | Chip select ow to SCK high |T — [- [ns] 
Пал | Стр select low to SCKlow |T [= [№ | 
Поза | Chip select low to SCK high |T — [- [ns | 
Па SCK high pulse width В [- [ае | 


rs, | БОК Tow pulse width ______| мета [- [пе | 
rs | SCK cycle time — — [NT [ns] 
Генон "| SCK high to chip selecthigh |T — [- frs — 
Поне | Chip select high to SCK high | T |- [№ | 
Генон» | SCK high to chip select high |T — [- [ns] 
Housse [Chip select high to SCK high |T |- [rs | 


Note: 
T: the MCU clock cycle time 
N: register programmable 


3.2.3 JTAG Timing 


TCK 


TMS 


TDI 


Figure 6: JTAG Interface Timing 


Table 11: JTAG Interface Timing 


[Symbol [Parameter — [Min [Typical [Мах [Units | 
"тексе | ТОКрео |? ав -— 
toe | TCK pulse width high [7 [= — [ns 
нек, [ТСК pulse width low — |? [= M- fre 


[sums [TMS Input Set-up Time |? |- [= Je | 
Пети [TMS Input Hold Time |> —|- [= [ns 
ала: | TDI Input Set-up Time |? —|- [= [ns — 
Пето | TDI Input Hold Time — |? —|- ав — 
Hoo — [ТБО Data Output Delay |- |- |> [rs | 


3.3 Performance Specifications 
This section specifies the performance of some major SC6600M modules. 
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3.3.1 Baseband 


3.3.1.1 > Baseband Transmit Path 


The outputs of GMSK modulator are converted to analog levels by 10-bit D/A Converters (DAC), and 
then passed to an analog Butterworth low pass filter. Each analog part has special offset cancellation. 


Table 12: Performance of the baseband transmit path. 


Parameter Conditions/Comments | Min. | Typical | Мах. | Unit | 
Transmission buffer length 12110 | | 


GMSK modulator 
Input data word rate | | 270.833 |____|кна | 
/О interpolation output size | [100 [ві | 


DAC 
[Number of Channes || |2 S |  . 
[Resolution — — —— | | |0 | ов | 
GMSK phase trajectory error 
RMS error Including analog fiter | | [15 |“ | 
т 7 № 1 
LP analog filter 
|Cutofffrequency (3dB) — — — — — | | |150:%%%) [К | 
[Gepdey ë | ëT 1L e hee 


/О mismatch 
/О amplitude mismatch 
ИО phase mismatch 


Maximum differential output voltage TX B [1:0] = 00 
TX B [1:0] = 10 
TX B [1:0] = 01 
TX B [1:0] = 11 


Output common mode voltage 
DC offset 


Minimum load resistance 
Single-ended 
Differential 
Maximum load Capacitance 
Single-ended 
Differential 
Relative output power Complies with GSM 
spectral mask 
0 — 100 kHz 
200 kHz 
250 kHz 
400 kHz 
600 kHz 
1200 kHz 
> 1800 kHz 


П 


3.3.1.2 Baseband Receive Path 


The differential ИО signal from the RF module is first amplified by a programmable gain amplifier (PGA). 
After the amplification, the signal is modulated to single-bit words by S-? modulator at a frequency much 
higher than the Nyquist rate. Then the signal passes through a digital filter. Each analog part has special 
offset cancellation. 
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Table 13: Performance of the baseband receive path. 


Parameter Conditions/Comments | Min. | Typical | Max. | Unit _____| 
[PGA 44444244440 
Input common mode signal range | 065) (18 ју 2 


Input gain control range 2 dB steps controlled 18 
by 4 digital bits 


Gain resolution |o 1 2 | [dB І 
Gain control lineari ЕЕ НЕСЕ MEN Шы 


Maximum analog input range Differential V 
after PGA 


input sampling frequency [l| e 1 77  ] 


Analog input antialiasing LPF 
| 3-dB single sidedbandwidth | |||) [50 | |кю? І 
|Wordrate |) [270.833 | к І 
| Dynamic range — | | | | (66 | | |ов | 


Signal to (noise + distortion) ratio 
Gain mismatch between /О 
channels 

Absolute group delay 

Group delay between /О 
channels (0 kHz — 100 kHz) 


3.3.2 Voice Band 


3.3.2.1 Voice Band Uplink ADC 
The performance of the voice band uplink ADC is as shown in Table 14. 


Table 14: Performance of the voice band ADC. 


[Parameter — CondilionsComments — | Ма. [ Typ. [ Мах. | Units | 
Finput commonmederanges —— — |  — Ца | ав еу 
РСА gainrange — — — | — SP e e 
[PGAgansepsze — | — — — — — —]| — [в 
[Maximum analog input range after PGA | Diferential ——  — — | | нз |V | 
[Digital audio output sample rate — | —— — — — ë l — [8 —[ | 
[ADCrsduon O O O | — — ве 
ГАБС signal to (noise + ае | — — — —  — р Г | 

[Digital outputword PS | 


3.3.2.2 Voice Band Downlink DAC 
The performance of the voice band downlink DAC is as shown in Table 15. 


Table 15: Performance of the voice band DAC. 


| Parameter — | Conditions/Comments | Min. | Тур. | Мах. | Units 
арт es a ПЕТ o а = i 
|пригаана word 1 | its 
| ВАС resolution | its /- 


distortion ratio 


Analog audio output 


Low stop band rejection (< 100 | | | |8 | 
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GP} SPREADTRUM SC6600M Device Specifications 
Parameter | Conditions/Comments | Min. | Typ. Мах. [Units 0 — 
б _ a ЕЈ н 


Low passband edge (0.5 ав 
down from passband level) 
High pass band edge (0.5 dB 
down from passband level) 


High stop band rejection (> 
4500 Hz) 


Volume Control (for each of normal and auxiliary output) 

[бапае___ || ре || a [WB--  —-] 
| Gain step size |) |,2|3 | |8 | 
Minimum load resistance 

[Singe ended 17/6)  — | |0 » | 
[Weed ^ | а |______|е — —] 


Output amplifier 


|Outputamplifier o 
Maximum differential output +1.4 У 
voltage 

ume ____- |_____ 
моћаде 


Output common mode voltage = ”-- lV І 


Earpiece mute switch 
attenuation 


3.3.3 Phase-Locked Loop (PLL) 


The phase-locked loop (PLL) is used for frequency synthesizers to generate different clocks. The VCO 
clock is divided by a programmable "M", and the divided clock is phase-locked to an external reference 
clock divided by a programmable "N". The result is the output clock of the PLL at a frequency M/N times 
the reference clock frequency. The values for M and N can each range from 2 to 256. 


fout = fin * PLLMN[15:8] / PLLMN[7:0] 


Table 16: Performance of the phase-locked loop (PLL only). 


|Parameter — | Conditions/Comments  Міп. | Typ. | Мах. | Unit | 
1. [8913] [М | 
Frequency Range | — —— — — — —8 [| [om 
| Long term jitter — | Allothercircuitson |1 |1 s/s 
| | [150 |ps/cycle | 
НЕ РЕ Е (ан Б: үста эшш 
[ев 


3.3.4 Auxiliary Digital-to-Analog Converters 


3.3.4.1 Automatic Frequency Control (AFC) 


Parts of the AFC are a 12-bit D/A converter and a programmable gain output driver. Special offset 
cancellation is applied in the AFC DAC. 


(Please note that AFC DAC upgrade from 10bits to 12 bits accuracy in SC6600M) 


Table 17: Performance of the AFC DAC. 


Conditions/Comments — | Min. | Typ. | Max. | пн — 
[Resolution | | |2 | |Ы | 


[negra nonineady — ораз ‘| 8 | 
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Рагате!ег Conditions/Comments | Min. | Тур. | Мах. | Unit | 
Diferential norcineariy LL Lus 


Settling time 
Gain range 


Minimum output voltage 
Maximum output voltage 
Minimum load resistance 
Maximum load capacitance 


3.3.4.2 RF Power Ramping Control DAC 


The RF power amplifier control (APC) consists of a 10-bit D/A converter and a programmable-gain output 
driver. Special offset cancellation is applied in the DAC. 


Table 18: Performance of the RF power ramping control DAC. 


| Parameter —  |Сопйіопе/Соттепів — |Min. | Тур. Мах. | Units | 
| Resolution в | 
Fmegalnominady — — | — oo [ав 
Diferemialmonimeaüy ë | — —  — o | а | ВВ 
беште — — — | — A ls —- 
Ganen o О e НИ 
| Minimum output voltage |бап-15 |) lo || ДУ | 
| Maximum output voltage |бап-15 | |1171 vV | 
Minimum oad resistances ў [е Дк 
| Maximum load capacitance Г [РЕ | 


3.3.5 Auxiliary Analog-to-Digital Converter 


The auxiliary ADC is a 10-bit successive approximation A/D converter. The ADC has four input channels. 
Special offset cancellation is applied in the ADC. 


Table 19: Performance of the auxiliary ADC. 


| Parameter | Сопайіопѕ/Соттепіѕ — | Min. | Тур. | Max. [Unit | 
|невішел---- -------- * NN TN 
Integral nonlinearity — |||: |+ 
ама nomine ||| іа 


F Number of input channels mE 
ТЕГ шиш oe Е и 
pou (7777 от И 
Е Г || 
[Power up вето [в 


3.3.6 LDO 


SC6600M integrated low-voltage and low quiescent current low dropout regulators (LDO) for the internal 
power management purposes. Two more LDO regulators are designed for external use. All LDOs have 

their own bypass control signals. А 22 uF tantalum or МЇ СС ceramic capacitors are recommended for 
use with all the analog power LDOs, the digital core LDO and the two external LDOs. 


Table 20: Performance of the integrated LDO regulators. 


Conditions/Comments — | Min. | Ту. Мә» [Unit | 
LDORF ЕЕ ЕЕ ee 
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Conditions/Comments | Min. | Тур. |Мах. | 
Output voltage — 2.85/3.0 par 


Output capacitor required for 
stability and ripple rejection 


рог 1 1414 | 
рл үй АА 
| Output current | | Output current | 
ЕК ТР 
stability and ripple rejection 
|LDO3 _________ 
ова панна паа а а — 
| Output current | current У 60 ___| та | 
Iu ы 
stability and ripple rejection И | 
LDO VB | 
оро 
| Output current | current ро [тА | 
ЕС = БЕ Е А 
stability and ripple rejection 
LDO УВО І 


Output voltage ee I 


| Output current | | Output current || 

ШЕНІ 1 

|LDOBB | sid 

Sapir n 
[Ouputcurent — | ая 
NM ки й 

LDO AUX | 

ома я паа Г паа і паа 
[Ouputcurent — | [ | _________ по [mA | 
Output capacitor required for 50 
ЕЕ | D * 
LDO PLL | 


Output voltage па Съ 1.8/1.6/1.5/1.3 Hause [vo 


| Output current | | Output current | 
ЕЕЕ 11-7 
stability and ripple rejection 
| LDO for digital core — | for | LDO for digital сое | core 
аман rrr а аа У __ 
| Output current | current 
Е a EN. 
ILDOforVDDIO . | 
оливин | | — [v — 
| Output current || | 100 mA 
Е = ВОН ья 
stability and ripple rejection 
| LDO Тог УМЕМ | 


Output voltage Drome а а 3.0/1.8 ви К 


| Output current | | Output current | LL KM 


Output capacitor required for 
stability and ripple rejection 
|LDOforVNF = | 


Output voltage соо | 3.0/2.65/2.2/1.8 аса |— ІУ — 
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Conditions/Comments -сөтинюлейСоттелі» Mm [Tp а. иа 


| Output current | | Output current | 

ыы № 

LDO for VUSB | 

Sapte панна це са 
[Ouputcurent — | а Со ш 
BEN е й 


| (00 Тог У5М ss 


овие ЕТ [— [v — 
|Outputcurent | current |60. мА | 
р | = A AR 

stability and ripple rejection 

LDO (ог УВТС [| 

бала рими СС 


| Output current = | Output current = 


Output capacitor required for 
stability and ripple rejection 
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4 Functional Description 


This section provides detailed information about SC6600M functions, including description, control 
registers and software interface. 


SC6600M has two general-purpose processors, ARM7TDMI MCU and TeakLite DSP. In general, the 
MCU and DSP control the operation of various ASIC hardware modules. The MCU or DSP prepares the 
data that needs the ASIC to process and sets up some control registers that tells the ASIC how to 
process the data. Therefore, the software control interface consists of data memories and control 
registers. The software interface sections define the organization of the data memories and the 
meanings of control register bits. 


4.1 MCU Core and Internal Memories 


The MCU sub-system is built on the ARM AMBA® bus structure. The internal memories and external 
memory interface are connected to the AHB bus, while other function blocks and peripheral interfaces 
are connected to the APB bus. 


АМВА? is a registered trademark of Advanced RISC Machines Limited. 


The core of the MCU subsystem is the ARM MCU core and its memories. 


411 MCU Core 

The micro-controller unit (MCU) used on SC6600M is ARM7TDMI from ARM Holdings. ARM7TDMI is a 
32/16-bit RISC processor, a member of the ARM family of 32-bit microprocessors that offer high 
performance with very low power consumption and low gate count. ARM7TDMI works on instructions of 
32 or 16 bits and data of 32, 16 or 8 bits. ARM7TDMI also provides in-circuit-emulation (ICE) for 
debugging purposes. 


The embedded MCU runs a real-time operation system, performs the system control functions according 
to the GSM protocol stack, and services all peripheral components including man-machine interface. 


4.1.2 MCU Internal SRAM 

The MCU internal SRAM are configured as five parts, 4 of them having 16 KB (4 k words of 32 bits) and 
the fifth one having 4 KB (1K words of 32 bits), with the option that some of them can be used on the 
DSP side. The internal SRAM can be read/written in 32, 16 or 8-bit operations. 


41.3 MCU Internal ROM 


The MCU internal ROM has 50 KBytes in size. Part of the ROM is for boot/download purposes and 
others are for RTOS and other functions. 


There is an option on the boot (EMA24). With a boot control pin being high (default), the MCU will boot 
from the external FLASH. When the boot control pin is low, the MCU will boot from the internal ROM. 


4.1.4 MCU Boot 


The MCU can boot in two ways; one is from FLASH (the default) and the other from the internal ROM. 
When the system is first assembled the FLASH is empty, or when software upgrade is available the 
FLASH needs to be reloaded. In such cases, the system can be boot from the internal ROM. When boot 
from the internal ROM, program can be downloaded from the UART port to the FLASH. In normal 
operation, the system boot from the FLASH when powered on. 


The boot mode switching is controlled at a strapping pin, EMA24. By default, this pin is pulled high at 


reset, defining the default boot mode. When needed, the pin can be pulled low at reset, switching to 
internal ROM boot. 
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4.1.5 MCU Memory Address Мар 


On the MCU side, the address bus is 32-bit wide and the address map is presented in the following table. 
The MCU memory space can be remapped after reset. 
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Table 21: SC6600M MCU memory address map after reset. 


Address Range | Memory Sector | Sub-Sector | І 
ү раная навы: 


0х0000 0000 - External Memory Space / If remap = 0: External Memory Space 

OxOFFF_FFFF Internal On Chip ROM Space | CS0: 0x00000000-0x03FFFFFF 
CS1: 0x04000000-0x07FFFFFF 
CS2: 0x08000000-0x0BFFFFFF 
CS3: 0x0C000000-0x0FFFFFFF 


If remap = 1: Internal On Chip ROM Space 
0x00000000 - 0x0000CFFF is used. 


0x1000 0000 — Internal Shared Memory 0х1000 0000 - 0x1000 OFFF is used. 
OxTFFF FFFF Space 
0x2000 0000 - External Memory Control 
0х200Е FFFF Registers and АНВ General 
Control Registers 
0х2010 0000- DMA Control Register 
pare ВОИ | І 
тн Барана ная 
0х202Е FFFF 
0х2030 0000 – USB Device Space 
Ox203F FFFF 
0x3000 0000 - Internal On Chip ROM Space If remap = 0: Internal On Chip ROM Space 
OxSFFF FFFF / External Memory Space 0x00000000 — 0x0000CFFF is used. 
If remap - 1: External Memory Space 
С50: 0x00000000-0x03FFFFFF 
CS1: 0x04000000-0x07FFFFFF 


CS2: 0x08000000-0x0BFFFFFF 
CS3: 0x0C000000-0x0FFFFFFF 


0x4000 0000 - Internal Оп Chip RAM space There are five RAMs used as Internal RAM. 

Ox4FFF_FFFF 0х40000000 - 0x40003FFF Shared with DSP X/P 
0x40004000 - 0x40007FFF Shared with DSP P 
0x40008000 - 0x4000BFFF Shared with dcam 
0х4000С000 - 0x4000FFFF Shared with dcam -- піс 
0x40010000 - 0x40013FFF Shared with DSP P 


0x6000 0000 - NAND Flash Control and 

осете | LOM Control Space | о 
0х7000 0000- Remap and Pause Control 

ГЕИ брао | 
ВЕЕР БЕРЕ — БЕБЕ 


00-000 eoe EEA 
Ы [ 0кв200 0000 _______ Reseved | 
Ы [ 0кв200 3000 Дд Voice Band І 
|_____________0х8300 0000 ДТ Сбөеад 
|_____________0х8400_ 000 ______ бел à à 3. | 
|_____________0х8500_0000 | X A  j[SMCad д | 
| | | [0860000 Іс (|, 
:—— — 2 A UE 
им 2) 
6699-008 о 
2 104890300: .— Watchdog | 
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ово 00 e 
[.  — -[0xB00000 [бопе ез —  — — — —  — — | 
[.  - о — f Chppnregstes — O — — — - | 
|  -[0xboo000 — — —  —&[GEA ^ — — — — — — — —] 
тош — Да —] 


| | | Ox8F00 0000 
0хС000 0000 - ARM Core Test Interface 
ore DFFF_FFFF 
т по "  "— _/ 
ЕН LLL] LLL 


4.2 MCU External Memory Controller 


SC6600M supports more external memories in addition to FLASH and SRAM. The external memory 
controller has the following features. 
• Support Flash/SRAM combo, 3.0 V or 1.8 V. 
Support SDRAM, 1.8 V or 3.0 V. 
Support 64Mbits, 128Mbits, 256Mbits and 512Mbits SDRAM. 
Support SDRAM management function such as initialization, refresh, suspend and recover. 
Support Burst Flash. Support Page Mode Flash with both 4/8 burst read. 
АК bytes on chip cache for chip select 0 ог 2. The cache is disabled by default. 
Support Asynchronous SRAM read and write. 
Support Special Data DMA while bypassing the cache for the SDRAM. This is for the fast image 
frame data dump and read back. 


4.2.1 МСУ External Memory Interface 


The external memory interface on the MCU side can support up to four (4) external memory chips with 
up to 512 M bits (64 MB) each. When the memory system requires less chips or smaller sizes, some of 
the memory interface pins can be used for other purposes. 


The external memory interface consists of the following pins. 

e ЕМА [24:0], 25 address pins that can drive any single memory with a size of up to 64 MB (512 M 

bits). If smaller memories are used, EMA [24:22] can be used for other purposes. 

e EMBL and ЕМЕН, lower and upper byte selects. The data bus is 16-bit wide, and these two pins 

control which or both of the bytes are used. 

е CLKMCU, MCU clock output. This can be used with synchronous memories or to monitor the on- 
chip MCU clock. For monitoring purposes, this pin can also be connected to three other internal 
clock signals. 

EMOE N, output enable, active low. 

EMWE М, write enable, active low. 

ЕМС5 М [1:0], CSN2 and С5МЗ, 4 chip-select signals, and all are active low. 
EMD [15:0], external memory data bus. 

CKE, SDRAM clock enable signal. 

XADV, address adance signal for FLASH. 


SC6600M supports top boot FLASH devices and the FLASH chip can be of either Intel or AMD format. 
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4.2.2 External Memory Timing for a Single Access 


Figure 7 shows the external memory timing for a single access. All the timing parameters can be 


programmed through control registers. 


\.1.0.11 


EMCSN | / Saree 


1 2 3 45 6 7 8 9 10 11 


EMOEN \ | бары, 


vh en ( | Ле wht yi 


EMWEN бу! 
miso 8) 


t rdv: read data valid time 
trh  :read hold time 

t rt : read turnaround time 
t wpw : write pulse width 

t wh : write hold time 


t wt : write turnaround time 


Figure 7: MCU external memory timing for a single access. 
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4.2.3 External Memory Timing for а Burst Access 
Figure 8 shows the external memory timing for a burst access. All the timing parameters can be 
programmed through control registers. 


123 4 5 6 7 8 9 101 


EMCSN \ 1 
| it be | | 
ЕМОЕМ \ +} | ЖҮ 


б t rdv, ! > 


вмоп АС PX} + 
Burst Mode Read 


t rdv :read data valid time 
trh  :read hold time 


t bc : burst read cycle time. Can be set to 0 or 1 


Figure 8: MCU external memory access for a burst access. 


4.2.4 SDRAM Support 


SC6600M can support synchronous DRAM (SDRAM) on chip select 0 or chip select 2. This is controlled 
by strapping pin NFCLE. By default (NFCLE is high), SDRAM support is on chip select 0. When NFCLE 
pulled low, SDRAM support is on chip select 2. 


4.2.5 Cache 

SC6600M have 4K Byte cache for the external memory access. The cache is fixed on the chip select 0 
or chip select 2. This is controlled by strapping pin МЕСТЕ (NFCLE = 0, select chip select 0 and МЕСТЕ 
= 1 select chip select 2). 

4.2.0 External Memory Control Registers 

Table 22: External memory control registers. 

Base Address: 0x2000 0000 


| Address | Register Name | BitPos —  |Default — | Description — | 

| 0х0000 | ЕжМетст  |[310] | Read/Write | | | 
When bit 31 (sdram flage) is 0, the bit field definition is as following: 

0х0000 | ЕхМетСі0 


Write to read turn around ctl 
Write to write turn around ctl 


burst/page mode. 
д ання! ar — 
mode 
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Address [Register Name [ВИ Pos | Detaun | Description — ^ — | 


е 18 0х3 Second and following read data valid 
time under page mode. 


аа: 


0х1 Раде length-4 mode 
0х2 Burst mode 
0x3 page length-8 mode 


И ТС 
Р |o [Ме protect error indicator | 


SDRAM flag 


When bit 31 (sdram flage) is 1, the bit field definition is as following: 


0х0000 | ExtMemctio ||3:] | | Refresh period ime | 
[74] =| | Precharge period time || 
[10:8] ____________ Active to read/write time | 
[1211] — | Write recovery time || 
[14:13] | [баз latency. Can be setto 2 073. | 


ШЕ 


ЕЕ 


burst length control. Set to burst of 8 
under normal condition (0x01 1). Set to 
full page under dcam write mode 
(0x111). 

Control the mapping of sdram address 
to AHB address: 

0: (row address, 
bank address, col address) map to 
AHB address (MSB to bit). 

1: (bank address, 
row address, col address) map to AHB 
address (MSB to bit1). 


оз | Дами ръвмав полемав _| 

4Мх16, 01:8Мх16, 10:16Мх16. 
| [Вее ПП 
H8] — — | — Write protect error indicator | 
rg) |] Write protection flag 
Па) || SDRAMflag SSS 

ы л S a l Oo o 


0x0004 ExtMemCtl1 [31:0] Read/Write Per bit definition and default value are 
the same as ExtMemCtlO 


0x0008 ExtMemCtl2 [31:0] Read/Write Per bit definition and default value are 
the same as ExtMemCtl0 


0x000C ExtMemCtl3 [31:0] Read/Write Per bit definition and default value are 
the same as ExtMemCtl0 
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Register Name | BitPos ___| Default |Description — | | 


ПЕСЕН НЕЛЕР СО =_= 
0х0020 ExtMemINI 
[13:0] 10 | Extended mode register load value | 

[1311] |0 | Refreash interval control | 

[21:14] |0 ________ Refreashprescale value 

[22] 0 | Initial mode register төшебі (| 

ІЗІ 0 [оа тодегедіѕіегтедџиеѕї || 

[24] 0 ________ Load extended mode register request | | 

125] |O | Suspension request | 

[26] 0 | Аезите гедџе! о 


[29:27] Indicate the ExtMemCtIN number used 
in initial process. 


[3] о |ҒғҒ- (| 
ІЗ: 0 ________| Рогсе buffer flush 


Please Note: 

a. For all ће ExtMemCtl registers, the bit field definition is exactly the same. 

b. Correct programming of ExtMemCtl registers based on the system configuration is 
needed to make the system work properly. 
ExtMemCtl0 tp ExtMemCtl3 correspond to EMCSNO to EMCSNG separately. 
Please refer to flash/sram/sdram data sheet for more info on read write timing. 


ао 


4.3 MCU Memory Remap апа MCU Pause 
4.3.1 MCU Pause 


The MCU can be paused, when it is not doing any operation for power saving. 


4.3.2 МСУ Memory Remap 


The MCU memory space can be remapped. This controls the MCU starting point, either from the internal 
ROM or from an external memory at CSNO. 


4.3.3 Remap and Pause Control Registers 
Table 23: Remap and pause control registers. 
Base Address: 0x7000_0000 


ЕТ ВИ нии 


— 04 лов Я | STOP [31 == >< — to this register will STOP 
m Only the ARM CPU and HBUS. ARM CPU will 
come out of STOP state when either IRQ 
or FIQ interrupt or dma req is received. 
зарана аа 


ме um с | 

Read/Write 

1 — rr TER  З- 
default 0 

а он ооо оо он 
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4.4 MCU Bus ОМА 


SC6600M provides а 22 logic channel ОМА (21 hardware channels and 1 dedicate for software DMA) for 

faster data transfer. 

е ОМА Controller includes only one AHB masters. Both reading and writing transfers are executed on 
it in turns. 

€ Support 4-level priority. Priority can be configured independently for each channel. The channels 
with the same priority are selected with robin-round algorithm. 

€ Support configurable hardware-request burst interval time and software-request interval time. 

Support pause DMA transfer 

For each logic channel, there are two interrupt sources, all list nodes completed interrupt and one 

burst completed interrupt. Each interrupt source can be enabled and disabled. The masked and raw 

interrupt status can be read and cleared through AHB. 

€ Support configurable link list mode. 

е Support configurable infinite burst mode. 

€ Support configurable automatic-disabling-channel function after whole transfer completed. 

e 

e 


SC6600M Device Specifications 


Support independent configurable source HSIZE and destination HSIZE. 
In link list mode, support independent configurable Dl-load-enable, SBl-load-enable and DBHoad- 
enable. 

€ Support source address or destination address wrapping mode. And start address and end address 
are configurable. 

€ Support source or destination AHB Lock transfers (for external memory data access). 


4.4.1 MCU Bus DMA Control Registers 
Table 24: DMA control registers 


DMA Channels: 


0: бегігі0 TX Base Address: 0x2010 0400 
1: бегігі0 RX Base Address: 0x2010 0420 
2: Serial1 TX Base Address: 0x2010 0440 
3: Зепа RX Base Address: 0x2010 0460 
4: Serial2 TX Base Address: 0x2010 0480 
Б: Зена? RX Base Address: 0х2010 04А0 
6: Serial3 TX Base Address: 0x2010 04С0 
7: бегігіз ВХ Base Address: 0х2010 04Е0 
8: VB DAO Base Address: 0х2010 0500 
9: МВ DA1 Вазе Адагезз: 0х2010 0520 
10: VB AD Base Address: 0х2010 0540 
11: SIM TX Base Address: 0x2010_0560 
12: SIM RX Base Address: 0x2010_0580 
13: USBDO Base Address: 0x2010_05A0 
14: USBD1 Base Address: 0х2010 05С0 
15: USBD2 Base Address: 0x2010_05E0 
16: USBD3 Base Address: 0х2010 0600 
17: USBD4 Base Address: 0х2010 0620 
18: USBD5 Base Address: 0х2010 0640 
19: DCAM Base Address: 0х2010 0660 
20: NLC Base Address: 0х2010 0680 
21: Software Base Address: 0х2010 06А0 


DMA General Control Registers: 
Base Address: 0x2010 0000 


Default 


0000 јрмасе o |1 І 
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| Address | Signal | Bit Pos | Default | Description 0 | 


SoftBurstW ait [31:16] | 0 (RW) | The software channel waiting time 
between the data transfer burst. The unit 
is HCLK cycle. 

The low one bit [16] always is 1, cannot 
be changed (read only). 

HardBurst Wait [15:8] The hardware channel waiting time 
between the data transfer burst. The unit 
is HCLK cycle. 

The low one bit [8] always is 1, cannot be 
changed (read only). 
и 


[76] |0 | Reserved | ||((((| 
ОМА not in idle state 
DMA in pause state 


aio [вей 
0x0004 22.7 
ЕЕЕ 
=== 
[DMAHwER | 


© 


с ге © 
ЕЕ я | 2 | = 
515 5 


RW) | Channel Enable 
0х0008 | DMAHwEn 


0х000С | DMALinkEn 
pr S 
0 RW) | Link List Mode Enable 


0x0010 - Reserved 

КЕЗИИ | 
0х0020 |DMAPriRegü | РИО 
| Channel 13 Priority 0002 
| Channel 11 Priority — —— —— 
| Channel 8 Priority | 
| Channel 6 Priority | 
| Channel 5 Priority І 
| Channel 3 Priority | 
| Channel 1 Priority І 
| Channel 0 Priority | 


= 


© 
Я 
= 


© 
я 
E 


© 
Я 
S 


oo 
ВЕ 
515 


© 
ж 
= 


© 
Я 
3 


© 
я 
3 


1011210] | 
19:81 | 


се се 
ЫЫЫ 
5555 


© 
Я 
E 


© 
я 
E 
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Е == [11:10] [0 (RW) | Channel 21 Priori 


0x0028 - 
fame | 
0x0030 
22 [3123 | Reserved. 
IntMaskStatus [21:0] Channel21 to channelO interrupt mask 
status. 


Reserved 


Reserved. 
IntRawStatus : 0 (В) Channel21 to сһаппе10 interrupt raw 


status. 
0х0038 - 
0х003С 
[ОМААШИЕ | | | 


0х0040 | DMAAIIIntEn [31:0] 


|. |В | 


AllIntEn [21:0] 10 (КУУ) 


Кезегуей. 


Reserved. 
BurstIntEn Е Channel21 to channelO burst interrupt 


enable. 
0x0048 - 
0x004C 


0x0050 
Reserved. 
AllIntMaskStatus Channel21 to сһаппе10 transfer interrupt 
mask status. 
0х0054 | DMABurstIntMaskStatus 


19122 Reserved. 


BurstIntMaskStatus [21:0] 0 (В) Channel21 to channelO Burst interrupt 


mask status. 
0x0058 - 
0x005C 


Reserved 
0x0060 
18 Reserved, 
AllIntRawStatus [21:0] 0 (R) Channel21 to channelO transfer interrupt 
raw status. 


2 |8122 Reserved. 


BurstIntRawStatus [21:0] 0 (В) Channel21 to channelO Burst interrupt 
raw Status. 
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Ox006C | | 
0x0070 бто 1) 
|___ |822,0 | Reserved | | ((0-00- 


[21:0] 0 (У) Channel21 to channelO transfer interrupt 
clear. 


DMABurstIntClr [310] | | | 


[31:22] 0 | Reserved. 
BurstIntClr [21:0] 0 (W) Channel21 to channelO Burst interrupt 
clear. 


0x0074 


0x0078 - Reserved 
0x007C 
0x0080 


Reserved. 


DMASoftReq [31:0] | | І 
13122] |0 | 


SoftReq [21:0] 0 (W) Channel21 to сһаппе10 software request. 
In software request mode, this signal 
starts the transfer. 

0x0084 | DMASoftAck 


aj 
ВЕТ [0 | Reserved. 


SoftAck [21:0] 0 (В) Channel21 to channelO software 
acknowledge. 


DMAChDone (DEO | ____| 
| [31:22] [0 |Reserved. 

ChDone Channel21 to channelO done status. 

DMALinkLoadDone Е 


0х0088 


0х008С 


[Bro] | | 
[13:22] |O_ | 


Reserved. 


LinkLoadDone у 0 (К) Channel21 to channelO link load done 
status. 
0х0090 


[31:28] |0 | Reserved 
[27:0] 0 (RW) | DMA Start Address in wrap mode 


2 
NEN 
[31:28] |0 | Reserved 
DMA End Address in wrap mode 
HER 


0x0094 


DMA Channel Control Registers: Channel 0-21 
Base Address: 0x2010 0400 - 0x0020 * n (n: 0, 1, 2 ... 21) 


000 ома СваСто pio) | | CCS 
ChnLLEnd [31] 0 (RW) | Link list end flag. 


Enable. 
ChnSBILoadEn [29] О (RW) | Channel Source Burst Interval Register 
se MP аве ыы 
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ChnDBILoadEn [28] 0 (RW) | Channel Destination Burst Interval 
Register Load Enable. 


ChnSrcDataSize [27:26] | O (RW) | Source data size. 00: byte. 01: half-word. 
10: word. 


ChnDestDataSize [25:24] | 0 (RW) | Destination data size. 00: byte. 01: half- 
word. 10: word. 
ChnAIlEn [23] 0 (RW) | 0: If one request, one burst executed. 
ld ТТИ 


ChnInfiniteEn [22] 0 (RW) | 0: Normal mode. 
1: Infinite burst mode. 
If this bit set, СраАШЕп and ChnLinkEn 
15 not used. 


ChnSaWrapEn [21] 0 (RW) | Source Address Wrapping Enable 
ChnDaWrapEn [20] 0 (RW) | Destination Address Wrapping Enable 


ChnSaLockEn [19] О (RW) | Locked 8-increase burst transfer mode 
enable. 
In this mode, DMA master access source 
address by locked 8-increase burst 
transfer (HBURST is 3'b101). The burst 
size and total size MUST be divided by 8. 

ChnDaLockEn [18] О (RW) | Locked 8-increase burst transfer mode 
enable. 
In this mode, DMA master access 
destination address by locked 8-increase 
burst transfer (HBURST is 3'b101). The 
burst size and total size MUST be divided 
by 8. 


ChnNoAutoClose [17] О (RW) | Channel No Auto-Close 
0: ChnEn is set by ARM and cleared 
automatically after a request completed. 


1: ChnEn is set and cleared only by 
ARM. 


ST Reseed . - 


ChnBurstSize [15:0] 0 (RW) | Source Burst size 
The unit is BYTE. 
MUST be ChnSrcDataSize boundary. 


ҚУ а к РСЕ 
|___ [815 (0. Reserved ООО 


ChnTotalSize [24:0] 0 (RW) | Source Total data transfer size 
The unit is BYTE 


нк ны На И 
[320] | 0 (RW) 

бс омар | 
[31:0] 0 (RW) | Destination address. 

[0x10 |рмаааы-н | 1 | | 
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ChnLLPtr [31:0] 0 (RW) | Link list pointer address. 
MUST be on 8- word boundary. 
So when writing, bit [4:0] is omitted; 
When reading, bit [4:0] 15 0. 


х4 |DMACmDI — (Іі) | 


ChnSrcDataChangeSel ЕТ О (RW) | 0: Increase 
1: Decrease 


or кее 


ChnSrcDataInterval [29:16] | 4 (RW) 


ChnDestDataChangeSel [15] 
[14] ШЕШЕН 
4 (RW) 


ChnDestDatalInterval 13:0] 


0х18 DMAChnSBI [31:0] 
ChnSrcBurstChangeSel [31] 0 (RW) n—— Increase 
1: Decrease 
2 


po | [3025] LM Reserved 
ChnSrcBurstInterval [24:0] 4 (RW) | Source Burst Interval 
The unit is BYTE 


1: 
ОхІС DMAChnDBI НЕДЕЛЯ ее“ ыы С>,,,ььь>>>> 
1 


31: 
ChnDestBurstChangeSel [31] О (RW) | 0: Increase 


1: Decrease 


19025 ru Reserved 


ChnDestBurstInterval 4 (RW) | Destination Burst Interval 


The unit is BYTE 


4.5 AHB General Control 


AHB bus general control registers are designed to control the AHB bus in the ARM subsystem. 


4.5.1.1 AHB General Control Registers 
Base Address: 0x2000 0000 


ЯЕ Ба | 


0х0100 АНВ СПО БЕТА 
ШЕСІ Set this bit to close PCLK. 
Clear this bit to open PCLK. 
"(пае | 
Read/Write 
2] Usbd_eb 
ии виа 
М еше е o 
Read/Write 
— 1: Auto-sleep & dma eb 
0: dma eb 
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ЗВ Signal Bit Pos | Default ест —] 
“У. (выше [И 
Read/Write 
іст ер 
ipee (А 
і 
or 
EE a 


ао вво 
НН === ищи 
АНВ CTL1 = аа 
| o 


О ОЙ У ДАІ 
0x0108 | AHB CTL2 ПЕН оле 


шини 
0х010С АВВПЕВ СП. [7: — ——————— 
Readies ARM Master Bandwidth is 
(Arbiter_arm_bw + 1) 


[15:8] Arbiter ата bw 
ere DMA Master Bandwidth (DMA Read + 
DMA Write) is (Arbiter_dma_bw + 1) 
If DMA is in locked mode, DMA Master 
Bandwidth is DMA burst size. 


ШЕ 6] пена | о авио 
ШЕСІ 0: fixed-priority mode 
1: variable-priority mode 


[3137] |о ______| Reseved | 
p Н.Т 
0х0110 | АНВ SOFT RST flo] [ем І 


Read/Write 
[2] 0 Dcam soft rst 
ШЕР 
Read/Write 
Read/Write 
5] Dcam_osd_soft_rst 
БЕНЕН о o 
E Rame Я 00 
Read/Write 
Read/Write 
ШЕРГЕ ЕЕЕ 
Read/Write 
0 Nlc soft rst 
ШЕТТЕ 
Read/Write 
11] Usbd48m_soft_rst 
INR 


ый? Resewed 
е RINT 
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| Bit Pos | Default |Description — 


ИИ CTL 0 Ahb_stop 
Write Only Write 1 to this register will STOP the ARM 
CPU and AHB. ARM CPU and AHB will 
come out of STOP state when either IRQ 
or НО interrupt or dma req or HRESETn 
is received. 


[31:1] во 


а= MEME 
ЕТЕНЕ mr " zem in, Remap 
default 0 
ВЕ 
[1] strapped in, External Memory Controller Remap 
default 0 1’b0: 
Read/Write HADDR[27:26] = 2500 CSO 
HADDR[27:26] = 2501 CS1 
HADDR[27:26] = 2510 CS2 
HADDR[27:26] = 2511 CS3 
HADDR[27:26] = 2500 CS2 
HADDR[27:26] = 2501 CS3 
HADDR[27:26] = 2510 CSO 
HADDR[27:26] = 2511 С51 
—————— 


0x0114 


БЕНЕН 


— 20 


- Only Used for ARM7 
Read Only Used for ARM7 
Read Only Used for DMA 
зла] |  [|Reewd |^ . y | 
р 


Виѕ Мопіїог 0 
Writs Only Used for ARM7 


Bus Monitor 1 
[неон и NN 
Виз Мопйог 2 
[31:3] | 
| 
Н 


АНВ DLE Clear 


BELEMECU EEE 
eee Еа 
“ШШ 


4.6 MCU Bus Monitor 
SC6600M provides an MCU bus monitor for software debug and ROM code patch. When the MCU reads 


a specifi 


c data from a specific address or writes a specific data to a specific address an interrupt is 


triggered. In other words, the following conditions can trigger an interrupt. 


\.1.0.11 


Access а specific address (either read ог write). 
Read a specific data from a specific address. 
Write a specific data to a specific address. 
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EPISPREADTRUM ныне 


4.6.1 Bus Monitor Control Registers 
Table 25: Bus monitor control registers . 
Base Address: 0x2000 0000 


[Address [Register Name | BitPos [Defaut ____| Description —  F | 
0x0028 Bm адаго [31:0] Read/Write | Address for the bus monitor point 0 


04. 
0х002С Bm addrO тэк | [31:0] Read/Write | Address mask for the bus monitor point 0 
Е Е 
0х0030 Read/Write | Read data for the bus monitor point 0 
0x0034 | Bm гааіа0 тэк | [31:0] Read/Write | Read data mask for the bus monitor point 0 
расія зарана: ах es аа 
0х0038 [31:0] Read/Write | Write data for the bus monitor point 0 
__ нах а ee аа 
0x003C | Bm wdataO тэк | [31:0] Read/Write | Write data mask for Ше bus monitor point 0 
0x0040 Bm_addr1 [31:0] Read/Write | Address for the bus monitor point 1 
рац а аа Е ИИ 
0х0044 Вт addri тэк | [31:0] Read/Write | Address mask for the bus monitor point 1 
| ара Ца а а „= | 
0х0048 [31:0] Read/Write | Read data for the bus monitor point 1 
0х004С | Bm гааіа! тэк | [31:0] Read/Write | Read data mask for the bus monitor point 1 
ЕРКЕК ына ара ЕРЕН ИС ИИ 
0х0050 [31:0] Read/Write | Write data for the bus monitor point 1 
сна аны аа е ктк 
0х0054 | Bm_wdatai_msk | [31:0] Read/Write | Write data mask for the bus monitor point 1 
0x0058 Bm_addr2 [31:0] Read/Write | Address for the bus monitor point 2 
ЕРЕ ПЕНЕВ я ЕРЕН асы 
0x005C Bm_addr2_msk | [31:0] Read/Write | Address mask for the bus monitor point 2 
и 
0х0060 Read/Write | Read data for the bus monitor point 2 
0х0064 | Bm_rdata2_msk | [81:0] Read/Write | Read data mask for the bus monitor point 2 
Oooo ST аа аа ee | 
0x0068 [31:0] Read/Write | Write data for the bus monitor point 2 
асы аа ах аа аса 
0x006C | Bm wdata2 тэк | [31:0] Read/Write | Write data mask for the bus monitor point 2 
0х00ЕВ Bm_size [31:0] Read/Write | Size for Ше bus monitor point 0 — 2 
[2:0] [o0 | Size for the bus monitor pointO 
ее (| 
Ба [0 | Size for the bus monitor point1 
fiji Reserved (0 
in 8] [0 | | Size for the bus monitor point2 
[t] ^ [O —  JReevd (02 
Вт 12 [o0 | Reseved | 
0х00ЕС Bm size mask | [31:0] Read/Write | Size msk for the bus monitor point 0 - 2 
а 0] 0 | Size mask for the bus monitor pointO 
a песни ИЛ 


| [6:4] |10 |Сіге mask for the bus monitor point1 
|] 10 [Reseved — ——— O 
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[Address | Register Name | BitPos —  |Default ^ ^ |Descripion — | 
o| _ ma n 
[uu] ____0 ______| Reserved | 
|[[3112] —— |O — — jReeved | 
[- ___|____"______"___- 


— а ссі —— Monitor control bits for point 0 - 2 


[1 4] Ctl for point 0: 
00: disabled 
01: compare write data 
10: compare read data 
11: compare both АЛШЫ 


[ао инете | 
ctl point 0. 

per gun ee | 
ctl point 0. 


[15:6] [0 Reserved (2 
161 |0 [Виз monitor enable (| 


4.7 USB Device Controller 


In SC6600M, USB 2.0 full speed (12 Mbit/Sec) is supported. The USB device controller supports: 
1. Опе dedicate control end point (end point 0). 

2. Two input end points and two output end points. 

3. А data transfer type except ISO data transfer. 

4. DMA data transfer. 


4.7.1 USB Device Controller Registers 
Base Address: 0х2030 0000 


0х0, Dev_ctrl [31:0] 
ww | mm ПО ПОНИ 
Device_enable [0] 0 Device enable: 1: enable Ше device 
_ == me ЕЕЕ 
ПИЕ 
W/R 
ы. 


БЕРЕН рева БЕН ІСІ! БН ОИ 


0х0, Device [31:0] 
0004 _ Status 


pue address [6:0] Device address coming from host by 
R only set_address request 


| current ІШТІ Current state of device: 
а only S'ho: Default 

311: Address 

372: Configured 

313: Suspend from Default 

3'h4: Suspend from Address 

3'h5: Suspend from Configured 
Interface [14:10] Alternate interface number when 
number M only SET INTERFACE, only valid when 
B interface number is 0 
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GAUSPREADTRUM  ...... 


епар [18:15] 0 Endpoint number what is using 
eM Re 

Remote_wakeup [19] 0 High active, remote wakeup enable 
В ПЕЧ (М 


[31:20] 


| 
i Reserved [31:0] 
0х0, Endp_reset [31:0] 
«е | 
BENE а [0] 0 Fifo reset for endpointO IN 
ц, DN 
[eese [1] 0 Ено reset for endpointO OUT 
"уз je 
ШЕН ША [2] 0 Fifo reset for endpoint1 
ova НИ 
Fifo_reset2 [3] 0 Fifo reset for endpoint2 
ДР в FO 
Fifo_reset3 [4] 0 Fifo reset for endpoint3 
_ = Ду ИИ 
[eese [5] 0 Fifo reset for endpoint4 
8 м nt 
Toggle resetO [6] 0 Data toggle reset for endpointO, should 
ee ly ee 


[ Rem ОИ 


Toggle reset [8] Data toggle reset for endpoint1 
С бег Ву on RR 
Toggle_reset2 Data toggle reset for endpoint2 
hey, EN 
Toggle reset3 [10] 0 Data toggle reset for endpoint3 
_ = мм уд EN 
Toggle_reset4 [11] Data toggle reset for endpoint4 
ze с 


E 


бсб 
_detect_mode m 0: detect sync by 8 bit 
7 1: detect sync by 5 bit 
SIE rx eop SIE rx EOP signal timeout enable 
p ШЕН ТЕН —— — —— 
Es 


рн eeu 


d ын 
= | 0 Start of frame packet 
Бан шана рэча prn — — 
Suspend [1] 0 Device into suspend state 
ЕЕ a eee 
WIR device is in the ‘suspend’ state. 
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Мол | 
ПИ расада сля чна накана 
we NI 

рэц State of device changed 
eee 


[шеш [BET 


Int. status [31:0] Interrupt status of device 
mass 8. — emm — — 
0 Start of frame packet 
Ra d -- 
EN 
ШИ БИЕ ЕШ 0 Detect a J to К state change when the 
| _ |“ = IP в 
“шү | 
ИИ ee 0 Receive unsupported PID 
пау | ЕН 
ee [5] 0 Receive PID error 
ee | 
НИН ЕН 0 State of device changed 
а 
ЕЕ [7] 0 Select device interrupt status register: 
Жы и | 
ПИ | [8] 0 Select endpoint interrupt status register: 
LIT E 
ППИ аа Select endpoint1 interrupt status register: 
а 
ИШ ee Select endpoint2 interrupt status register: 
ак е, 
BEBE ELE 0 Select endpoint3 interrupt status register: 
НЕН шананы 
|| Int_select endp4 [12] Select endpoint4 interrupt status register: 
Ray | 


pea ге ОИ ОИ 


[31:0] Interrupt clear of device 
[0] 0 Start of frame packet 
мол -- 
ИШ [1] 0 Device into suspend state 
ОД 
_ = | бук AN 
WIR device is in the ‘suspend’ state. 
we | -- 
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EE Unsup PID Receive unsupported PID 
NENNEN ERN 
PID error Receive PID error 
мм „а У _____ 
4... State of device changed 
ле [o 


eea зі | 


0х0, ht raw [31:0] Interrupt raw of device 
a [um pp pe 
Шай | Start of frame packet 
Ца | 
121. 0 Device into suspend state 
БЕН Банан 
ENDS ERR [2] 0 Detect a J to K state change when the 
км (ома inte зара е 
СЕРА М |у |“ 
|ы, оди 
[| Unsup_PID [4] 0 Receive unsupported PID 
моле (И |, = |! 
ЕЧ [5] 0 Receive PID error 
Мо), | _ 
БА State of device changed 
=a ere 


1557 | 


0х0, Frame num [31:0] 
a mmm | |  — — — 
EN UNE [10:0] Frame number as received from SOF 
ЕНЕ ЕЕ ТИНЕ TN 


| [reserved | 

0х0, Transf_size [31:0] 
И пози по | 
ШЕР и GE Total size (byte number) іп endpointO IN 

. endpOin МУР. of one transfer. 

"ыла Bg 

0х0, Transf_size [31:0] 
ЕЕЕ БН БЕНЕН ООО 
EN NEU V Total size (byte number) in endpointO 

_ endpOout LN —— of one transfer. 


sae OES [31:0] Sent the transfer data byte number of 
a ee 
NE "UN [15:0] Sent the transfer data byte number 


| reserved Цв | |" 

0х0, Received_ [31:0] Received the transfer data byte number 

ыс [Taman ||| E 

[| Received_ [15:0] 0 Received the transfer data byte number 
тыю ("дау [тот n 
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КИЗ SPREADTRUM | SC6600M Device Specifications 
| [rseved | | — 


oso ооо покои по он 
0050 
Remote_send [0] 0 Remote wakeup sending action: 
W only 1: Send remote wakeup signal to host 
0: Not do it 
221 


[  mewd — [Bid БЕНЕН 


0х0, Config_value [31:0] 

0054 
Configuration [7:0] 0 Configuration value coming from host 
_ value R only 


BES] 


0x0, Alternate [31:0] 
0058 _setting 


Alternate [31:0] 0 Alternate setting. 

_ setting WIR Bit31 : for interface 31. 
Bit30: for interface30. 
ВМ: for interface 1. 
BitO: for interface O. 


0x0, Request_ [31:0] Request setup low word data 
005C Setup_low 


|_____| bmrequesttypt [298 |0 Rony | 

ее |584 |0 Rony | S 

|. [wawe |50160 во 
Request setup high word data 


EMI NN RN 

0060 Setup high 

____|љаах а [0 Коу | —  ] 
Bus ева: === 


[31:0] ШЕШ EndpointO status register 
[10:0] 0 Show the bytes number in current data 
R only packet received from host 


Setup. int [11] 0 0: setup transaction interrupt enable 
intervene WIR when request should be intervened by 
i arm. 
1: every setup transaction interrupt 


[22:12] 117Һ040 Maximum payload size(maxpacketsize) 
in byte 


Data ready of endpointO 


Buffer ready of endpointO 


Active high. Device send STALL 
handshake to host at DATA or STATUS 
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Тгапзаспоп Transaction end 
ЕО ИИ 
ИИ 
ШЕ IN_Timeout [2] 0 IN wait ack packet timeout 

em a [iv ИИ 

OUT_Timeout [3] 0 OUT wait data packet timeout 
е И а EN 

SETUP_Timeout [4] 0 SETUP wait data packet timeout 
eee ИИ 

CRC16_error [5] 0 CRC16 error 
ы (жем М а [РМ о 0 
ЕНБЕГЕН ЕДЕНГЕ 

WIR ARM and send to host 
| |01 m [moon oo 
WIR send to ARM 
1... Setup transaction end 
Мо, | 


LE Transfer end of control endpointO. Active 
WIR. when device receives the token of status 
stage. Device will wait ARM to clear this 
interrupt to send zero data to host. 
D pe | tmout EndpointO IN май DMA ACK time out 
_ ee 
ЕЕЕ 
Buff not ready [12] 0 EndpointO buff not ready to receive data 
г Н 
[o qmm m [mts 
W/R 


cime a ped Le ee 


0, Int status [31:0] Interrupt status of endpointO 

Transaction [0] 0 Transaction end 

EN За Со ги анода 
IN_Timeout [2] 0 ІМ май ack packet timeout 

_ = hy ИИ 
OUT_Timeout [3] 0 OUT май data packet timeout 

m [o hy ee 
SETUP_Timeout [4] 0 SETUP wait data packet timeout 

ey Шыны 
CRC16_error [5] 0 CRC16 error 

О Tey ИР 

um Buff empty [6] 0 Buffer empty when receive data from 
е» |" ыу Ке ее ср обиди 

aH Buff full [7] 0 Buff full when receive data from host and 
|" ш eese мн 
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EB. transaction Setup transaction end 
only 


Transfer end Transfer end of control endpointO. Active 
LER IB when device receives the token of status 
stage. Device will wait ARM to clear this 
interrupt to send zero data to host. 
p | tmout [10] EndpointO IN wait DMA ACK time out 
Do ey eee 
Dmaout tmout [11] EndpointO OUT май ОМА АСК time out 
[o qmm JR И 
Buff not ready [12] 0 EndpointO buff not ready to receive data 
E RR у _ E 
ПИ аа [13] 0 EndpointO not ready data to send to host 
ғ, i еототеноиннномн 


[ev — [аа | — ——] 


с 1 
0х0, Int. clr епар0 [31:0] Interrupt clear of endpointO 
oa ewe EN 
ШЕ Transaction [0] 0 Transaction end 
ны |, "мм -- 
ме М м (мм 
W only 
IN_Timeout [2] 0 IN wait ack packet timeout 
ee ly ИИ 
OUT_Timeout [3] 0 OUT wait data packet timeout 
ee ey ШЕ 
ИШ pem [4] 0 SETUP wait data packet timeout 
“м, NE 
_ (мен [Dim ИИ 
W only 
Buff empty [6] 0 Buffer empty when receive data from 
р» CR 
Buff full [7] 0 Buff full when receive data from host and 
| а [шш е | 
Setup_transaction [8] 0 Setup transaction end 
Do m Н лу ИИ 


M Transfer end [9] 0 Transfer end of control endpointO. Active 
EE when device receives the token of status 
stage. Device will wait ARM to clear this 
interrupt to send zero data to host. 

Dmain tmout [10] 0 EndpointO IN wait DMA ACK time out 
ee ав | | 
Dmaout_tmout [11] 0 EndpointO OUT wait DMA ACK time out 
ee Да EN 
Te) [12] 0 EndpointO buff not ready to receive data 
ЕРТЕН t 

EM БД [13] EndpointO not ready data to send to host 
a ee 


И ОИ ИЕ 


0x0, Int raw endpO GOD —————— raw of endpointO 
0074 
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ІМ  ...... 


Transaction Transaction end 
|| __|м у ИИ 
Data toggle Data toggle error 
_ з= ОШ |І (мм 0 
БЕН ЕЕЕ [2] 0 IN wait ack packet timeout 
ЭМ, S 
ОСТ Типеош [3] 0 OUT май data packet timeout 
_ е ы), Д 
127. [4] 0 SETUP май data packet timeout 
“м ee 
CRC16_error [5] 0 CRC16 error 
_ (мын dey р 
Buff_empty [6] 0 Buffer empty when receive data from 
__ (ее |" ау [аван 
Эи [7] 0 Вий full when receive data from host and 
"1. ma 
1... Setup transaction end 
Нор, (мент 


LE Transfer end of control endpointO. Active 
when device receives the token of status 
stage. Device will wait ARM to clear this 
interrupt to send zero data to host. 
= ИИ a | tmout [10] EndpointO IN wait DMA ACK time out 
LM PEN Рн 
[pe EndpointO OUT wait DMA ACK time out 
ка|, 
Buff_not_ready [12] 0 EndpointO buff not ready to receive data 
ЕНГЕН ANN 
Data, not ready [13] EndpointO not ready data to send to host 
ЕНГЕН а 


ПИ ТИ ТЕ | p — ——— 
0, ЮшаОш [31:0] 
з (зе ү _ 
Ота0т [15:0] 16140 EndpointO ІМ ОМА май dma_ack bit time 
EN шш и ыны 


О ОИ СЕТ | | 
0, Dma0out [31:0] 
же [з са по [o 
Dma0out [15:0] 167140 EndpointO OUT DMA wait dma, ack bit 
EN NEN UN iR 


mM В 


0, Endpl. ctrl [31:0] Endpoint1 control register 
a 
Packet [10:0] Show the bytes number in current data 
number R only packet received from host 
Halt_enable [11] Endpoint1 halt enable signal coming from 
: only host. 
Max, pl sz [22:12] 117Һ040 Maximum payload size(maxpacketsize) 
WIR in byte 
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Ттапв (уре 124:23| 2 па Endpoint transfer type: 
00: Bulk 
01: interrupt 
10: isochronous 
11: reserved 
ua 


LE — | КЕ епаре 
1: Enable this endpoint 
Wm [ Disable this endpoint 


| ‚ аспуе i 0: transize endp1 register should be 
ч ошу loaded at start of the transfer 
1: transize_endp1 register should be 
loaded when ARM write the 
transize_endp1 register. 
EN i peu [27] Data ready of endpoint 
€ 


Ш 
И ИИ 
WIR handshake to host 
sere if 
0, Send_ [31:0] Sent the transfer data byte number 
ca [паша |) [leer И 
Send [15:0] Sent the transfer data byte number 
аы доведе RN 


ч Е — 

ШШ 

Docs -endpl 

DOSES ose 16'14000 Total size (byte number) іп endpoint ІМ 
_епар1 а -- one transfer. 


(те) 


да [31:0] ПИ — control of IN endpoint1 
== Тгапзаспоп Transaction end 
а |" а |" 


[емей шр О Пи 


Time out [2] Inter packet Time out 
o 


ра помен e EE 


Buff empty [6] Buffer empty when receive data from 
jvm ARM and send to host 


| [reserved [188] | 


Transfer_end [9] Transfer end of control endpoint1 
Ги к іма” ^, 

Dma_tmout [10] Endpoint1 wait DMA ACK time out 
ИР 


[ишы ещ на 


ШЕШ Data_not_ready ee | Endpoint1 not ready data to send to host 
W/R 


вене [BERT ү 


0, Int status [31:0] Interrupt status of endpoint1 
са _епар1 
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Lion -........ 
рар нін Transaction end 
a 


[reserved _________| 


ІШ | 
a > out [2] —— ава sd  — — —] Time out 
А aa 


| reserved |5) | 


Buff_empty ia Т NE empty when receive data from 
: гаў. АВМ а send to host 


| [msrved | | reserved и, [8:7] | 18:7] | 


Transfer end [9] Transfer епа of control endpoint1 
[йш We, [eem 

Dma tmout [10] Епарот И май DMA ACK time out 
ПИ йы eee 


[ eve [Шш 


Data, not ready ni ——— not ready data to send to host 
d only 


рана г: т [BIST | 


me. mm СО ОИ РМ 
0004 

Transaction Transaction end 
Е О у |" __ 


С код mt REM 


Time ош [2] Inter_packet Time out 
4 КЕННЕН 


| reserved [Зі | 


Buff empty P К агарак еа empty when receive data from 
m ARM and send to host 


| [reserved — [B7 | 


ЕШ Transfer_end [9] Transfer end of control endpoint1 

War. mn 
Юта tmout [10] Endpoint! wait ОМА АСК time out 

ы ма LN 


ИСИ ИЕ р 


Data, not ready [13] Endpoint1 not ready data to send to host 
only 


Lime Bu] НА 


Int raw endpl [31:0] Interrupt raw of IN endpoint1 

шы eme o mmm -- 
Transaction Transaction end 

Lo [m СЪ ш Р“ 


| [reserved =| 


Time_out [2] вав _packet Time out 
Е | 


[тее [зі 


Buff_empty ia == empty when receive data from 
M only ARM and send to host 


[юше [ът ў И 
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БЕІН ...... 


Transfer_end [9] 0 Transfer end of control endpoint1. 
_ qm I oy Д 
Dma_tmout [10] Endpoint! wait DMA ACK time out 
po шыр 


[12:11] 


hen not_ready [13] n—— not ready data to send to host 
only 


полни ше О зан: 
ше ав 
o _waittime 

Dmal [15:0] 16'ћ40 Endpoint1 DMA май dma_ack bit time 
EN CENE RUN 


[seme — [BEL] | НИ 


0, Endp2_ctrl [31:0] Endpoint2 control register 
1" 

Packet [10:0] 0 Show the bytes number in current data 

number R only packet received from host 

Halt enable [11] 0 Endpointi halt enable signal coming from 
R only host. 

Мах pl sz [22:12] 117Һ040 Maximum payload size(maxpacketsize) 
WIR in byte 


Trans_type [24:23] 2’ 2. Endpoint transfer type: 
00: Bulk 
01: interrupt 
10: isochronous 
11: reserved 
ШЕ 


E — | IE enable 
1: Enable this endpoint 


NIE Disable this endpoint 


БЕКЕ |. active m 0: transize endp2 register should be 
A only loaded at start of the transfer 
1: transize_endp2 register should be 
loaded when ARM write the 
transize е, register. 
| jresered (2 | 
ШЕЕ poer [28] —— ready of endpoint2 
WR 
БЕ кета [29] Active high. Device send STALL 
м handshake to host 
0х0, Received_ [31:0] Received the transfer data byte number 
0104 Transdata2 of endpoint2 
Received_ [15:0] Received the transfer data byte number 
Transdata2 only of endpoin2 


—  — о ___________________ 

1. _епар2_ 

EN | 16' h4000 | Total size (byte number) іп endpoint2 
_епар2 за рта of one transfer. 


0, sa аз S ПИ НИ control of IN endpoint2 
1. 
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EPISPREADTRUM  ...... 


Transaction [0] 0 Transaction end 

oo e ОО | мем -- 
Data toggle Data toggle error 

[ope М, МУ" 


[reserved за 


es out [3] Inter_packet Time out 
Ww 


Preserved и ВОН 


CRC16_error [5] оваа — 6 error 
NL 


| ______| reserved | 


иг full TL ————————— full when receive data from host 
К ранен send to ARM 


аай = навання 


Transfer end [9] G——— end of control endpoint2 
Lr 


Гаа а 


ШЕ Buff_not_ready aa Endpoint2 buff not ready to receive data 
W/R 


маа 


0х0, Int_status [31:0] Interrupt status of endpoint2 
EM Transaction [0] 0 Transaction end 
ЕОР 
"а | __ 


ПС [wseved шр EE 


Time out [3] Inter packet Time out 
VR 


[ела = 


CRC16_error [5] ва 6 error 
an 


Preserved а 


а full [7] Buffer full when receive data from host 
UE and send to ARM 


[  [msened ш 


Transfer_end [9] Transfer end of control G——— 
fm 


| [reserved | [reserved ______| [0] І 


L— © | tmout [11] —————— wait DMA ACK time out 
MEM. 


| ]|Reevwed | | 


L— sas — Buff пої ready П аланите Endpoint2 Бий not ready to receive data 
W/R 


Да [эш 1-2: 
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EPISPREADTRUM  ...... 


0х0, Int. clr епар2 [31:0] Interrupt clear of IN endpoint2 

аа ен М) pem 
Тгапзаспоп [0] 0 Transaction end 

ш ұм | -- 
Data toggle Data toggle error 

LE рия 


Гене BI — 


Time out [3] n · packet Time out 
cm ae 


| [| reserved | | 


аня еггог r-— е NN 6 error 
A only 


reena | 


Buff_full [7] n——— full when receive data from host 
Е Aah = зепа 10 АВМ 


| | reserved 0] ___ 


Transfer_end tL ——————— end of control endpoint2 
Я REM 


[ ОИ ОО | 


Dma tmout [11] Endpoint2 wait DMA ACK time out 
[ RM NIE, m] 
Buff not ready [12] Endpoint2 buff not ready to receive data 
ПЕ ЗИ — 


[ вен ë | 


КІ сш 
011 8 

ve |e 

"om (“ее - 


[ [еее EIL аа 


Time_out [3] Inter_packet Time out 
s — 


9996 reserved | 


[е ЯС еггог А 6 error 
wmo 
M6] | 


| | reserved 


Ben full [7] m—————— full when receive data from host 
ve and send to ARM 


|_| reserved DL 


Transfer end n————— end of control endpoint2 
зе o 


| jresrved Ш | 


Dma_tmout т EE wait DMA ACK time out 
Ww 
ШЕ Buff_not_ready Endpoint2 buff not ready to receive data 


iS И 
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БЕІН ...... 


0х0, Dma2 [31:0] 
011С . Waittime 

Dma2 [15:0] 16'ћ40 Endpoint2 DMA wait dma_ack bit time 
БЕНЕН ЕКИ eee 


[reserved ви | 


ua EL [31:0] Endpoint3 control register 
odi 

Packet [10:0] Show the bytes number in current data 

number R only packet received from host 

Halt_enable [11] Endpoint1 halt enable signal coming from 
: only host. 

Max, pl sz [22:12] 117Һ040 Maximum payload size(maxpacketsize) 
WIR in byte 


Trans_type [24:23] 2° ай Endpoint transfer type: 
00: Bulk 
01: interrupt 
10: isochronous 
11: reserved 
ul 


ШЕН ШЕН IE enable 
1: Enable this endpoint 
INE Disable this endpoint 


ШЕ май active ai 0: transize endp3 register should be 
A only loaded at start of the transfer 
1:transize endp3 register should be 
loaded when ARM write the 
transize endp3 register. 
Data, ready [27] Data ready of endpoint3 
а 


С рава а у р НИ 
STALL [29] Active high. Device send STALL 
2 handshake to host 
ма 


0х0, Send_ [31:0] Sent the transfer data byte number 
Send [15:0] Sent the transfer data byte number 
| ima СОД Ly |e 


— Transf_size Е 1 on 
0148 _endp3 
Transf_size [15:0] 16'h4000 Total size (byte number) in endpoint3 IN 


[  ewwed —— зма | —— — 


pO 
oo Pe m | 
014C 
Transaction Transaction end 
Lo[e Ба ЕЕЕ 


[ [reserved m 


Time out ———————n · packet Time out 
€ 


[ — fresened в. Г 
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НИ SC6600M Device Specifications 
Buff_empty Buffer empty when receive data from 
jvm ARM and send to host 


| jreserved ____ 157 | 


Transfer_end oL —— end of control — 
WR 

Юта tmout [10] Endpoint3 wait DMA ACK time out 
WE 


L— 7:00 [eee АНАНАН 


= Data_not_ready ен eee Endpoint3 not ready data to send to host 
W/R 


[31:14] 


0, PER [31:0] m——! ла ———— status of endpoint3 
Transaction Transaction end 
PE Pu m 


| reserved ІЦ | 


Time out [2] ——— (П · packet Time out 
мв 


[ ОИ ИС ОИ 


Buff_empty а ———— empty when receive data from 
E ARM and send to host 


ма 


Transfer end [9] Transfer end of control endpoint3 
Е Pee 

Dma_tmout [10] Endpoint3 wait DMA ACK time out 
ров тте 


L— [mee Иш 


[| Data_not_ready mo [emensus Endpoint3 not ready data to send to host 
W/R 


е-е зе ОБИИ ЕЕС 


oe ОИ авання 
0154 

Transaction Transaction end 
“к= ор = 


| [| reserved ______| 


— MN ош LL я scare a — — —— · packet Time out 
s only 


L— гэт БИИ И НИ 


Buff empty [6] Buffer empty when receive data from 
ха — ARM and send to host 


| [reserved ____ 187 | 


Transfer end io —— end of control m€—— 
v only 

Dma tmout [10] Endpoint3 wait DMA ACK time out 
x only 


Lee 1.21108 __| ___________ 


Data, not ready [13] Endpoint3 not ready data to send to host 
ый only 
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EPISPREADTRUM  ...... 
| jreered |3044) | 


0х0, Int_raw_endp3 [31:0] Interrupt raw of IN endpoint3 
0158 
pr uad Transaction end 
E 


вена mr паня 


Time ош [2] Inter. ава ad a aeeoo Тіте ош 
w 


| _ [һе | ЕСТІГЕН БЕСІНЕ Ва | 


— m · empty [6] n—————: empty when receive data from 
LN ARM аня send to host 


[тее [а 


Transfer_end oL E — Eras end of control D 
WR 


Dma tmout [10] Endpoint3 wait DMA ACK time out 
Lr 
— NES 


Data not, ready LS E Endpoint3 not ready data to send to host 
W/R 


seva Baa] O нання 
0x0, Dma3 [31:0] 
ря o [9] ОИ 
Dma3 [15:0] 16'ћ40 Endpoint3 ОМА май dma_ack bit time 
Иш чш СИ шош 


Да [BEP р | E 


0, Endp4 сш [31:0] Endpoint4 control register 
oro 
Packet [10:0] 0 Show the bytes number in current data 
number R only packet received from host 
Halt enable [11] 0 Endpoint halt enable signal coming from 
R only host. 
Мах рі sz [22:12] 11'h040 Maximum payload size(maxpacketsize) 
WIR in byte 


Trans type [24:23] 2' Endpoint transfer type: 
00: Bulk 
01: interrupt 
10: isochronous 
11: reserved 
ui 


NE — | we pie enable 
1: Enable this endpoint 
wo | Disable this endpoint 


llus active ui 0: transize endp4 register should be 
W only loaded at start of the transfer 
1: transize_endp4 register should be 
loaded when ARM write the 
transize_endp4 register. 


L— [mee ш аа 


{Е pese | [28] Buffer ready of endpoint4 
wi 

НИЕ cn [29] Active high. Device send STALL 
m handshake to host 
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БАРМҒАЛЫМ -........ 
| jmseved З | 
0x0, Received_ [31:0] Received the transfer data byte number 
НЕЕ ШЕ E 
Received [15:0] Received the transfer data byte number 
EN NENNEN EN 


L— —peewed — а | | SSS 

FN е NI 

0188 endp4 

ант [15:0] 16° h4000 | Total size (byte number) іп endpoint4 
_endp4 BN Еш of one transfer. 


[31:16] 


ea, Int ст. endp4 [31:0] m———————— — control of IN endpoint4 
Transaction [0] 0 Transaction end 
ш | к |" НИ 
Б Data toggle [1] 0 Data toggle error 
мн ОШ к И 


ШЕШТІ! шу semen — 


Time out [3] Inter packet Time out 
Vn 


Preserved И ИН 


CRC16_error [5] оваа І 6 етог 
€ 


[reseed б С І 


Buff full [7] ПИ — full when receive data from host 
wo СЕЖЕ ѕепа іо АВМ 


[ [reserved D 


Transfer end LS — — Hans end of control €—— 
Lr 


| reserved Ш — | 


ИШ Buff_not_ready rao Endpoint4 buff not ready to receive data 


[reserved (BI FP 


PE Int. status [31:0] Interrupt status of endpoint4 
Transaction [0] 0 Transaction end 
per dive И 
we fe 


reserved шр EE 


Time out [3] Inter packet Time out 
Wh 


[ reserved HL ашары 


CRCI6 error [5] аа — 6 етог 
vh 


[еле С ОО ОО 
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Ln ....... 
Buff_full Buffer full when receive data from host 
L and send to ARM 


|_| reserved DL 


Transfer end — — end of control ава тача — —À 
wmo 


set аа 


ш 


sra ИШ | ]|Reevwed | 


= Buff пої ready Prp аятен Endpoint4 Бий not ready to receive data 
W/R 


ПИ: 1227708 ПИ ПН 


oe ПР РМ __ 
0194 
NP GEN [0] 0 Transaction end 

Data toggle Data toggle error 
[omm 


[ела шр — 


Time out [3] тышо e _раскеї Time out 
a only 


fea ши И 


CRC16_error [5] CRC16 error 
4 ошу 


[ [reserved о нання 


Buff_full [7] C——— full when receive data from host 
x woy and send to ARM 


| [reserved [15] І 


Transfer_end xL ———— end of control endpoint4 
* at 


| jreserved Ш | 


ИШ ЛИ [11] Endpoint4 май ОМА ACK time out 
ЕТЕ нет ИВ 
Buff not ready [12] Endpoint4 buff not ready to receive data 
Дм ДР ш р 


тее ТЕН ЕТЕН | | | оо 


БЕЛЕ Int_raw_endp4 [31:0] Interrupt raw of IN endpoint4 
ма | РУМ -- 
ИШ Data_toggle Data toggle error 
Ee p e m —— 


[ тезегі EL ПОН 


Time out [3] Inter ава a aeeoo Time out 
A 


[ [reserved | 


|| CRC16_error [5] ва 6 error 
E 
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Lo С СС sosm onse snoras 
NEM C ы | НИ 


Buff full [7] — full when receive data from host 
w ——2 send to ARM 


[тее а 


Transfer end [9] a аа end of control аа a IaH 
mo 


|же Ше 


EN Buff not ready aa Endpoint4 buff not ready to receive data 
W/R 


[reserved ПЕТ ЕЛА | __|„ -- 
0, Dma4 [31:0] 
ове [ишк |" | ПОНИ 
Dma4 [15:0] 16'h40 Endpoint4 DMA май ата ack bit time 
OO [e Pee | 


[reseed iso) р ООО 


4.8 Digital Camera (DCAM) Controller 


The DCAM Controller provide the following functions: 

Receive image data from image sensor modules. 

Transfer the data to sensor image processing modules or to memories. 
Pre-filter the input image data to control the input image noise level. 
Scale the input image data. 

Perform HW JPEG encode/decode. Also supported Motion-JPEG. 
Support up to 3M pixel pictures. 

Post filter the JPEG decoded data. 

Provide various OSD functions. 


DON О» OT CoN 


The following summarizes the sensor/image that the DCAM controller supports. 

• Support image sensors up to 1.3 MP (1280x960), with various data format including YUV 4:2:2 
8-bit per pixel. 
Support preview mode at least 15 fps. 
Support JPEG encoder and decoder. 
Support JPEG image decoder for YUV/YCbCr 4:2:2, YUV/YCbCr 4:2:0, YUV/YCbCr 4:4:4. 
Support display sizes up to 320x240. 


The DCAM controller module can work under Preview, Capture and Review mode. These 3 modes 
correspond to finding the scene, taking picture and checking the picture taken actions in using a digital 
camera. 


4.8.1 DCAM Controller Registers 


4.8.1.1 Digital Camera Control Registers 
Base Address: 0х2020 0000 


Notes: 


[1] All the registers except those with special notes should only be changed when the whole DCAM is 
reset by setting АНВ SOFT RST register. 
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[2] All the size and position calculations are based on the unit of pixels, and only the sensor's interface 
is based on the unit of byte (in format YUV422 transmission, one pixel has two bytes). 

[3] Pre-filter and JPEG encoder have a register to report the odd frame or even frame. When JPEG 
encoder FIFO is overflowed, SW should compare the two bits to determine if overflow occurs at the 
interval of two frames or inside one frame, and then SW resets the JPEG encoder. 

[4] When the display FIFO overflowed, SW should reset the OSD module and a part of the NAND/LCM 
controller. Please refer to the NAND/LCM controller for details. 


4.8.1.1.1 Top Module Control Registers 


Address | Register Signal Name R/W Description 
Name 


0000 E Register 
ае МОРЕ ЖЕН 0) 0: Idle. And memory blocks 

(30kbyte) are all оп AHB. 
1: Preview mode 
2: Capture mode 
3: Review mode 
4: MJPEG encode mode 1 
(image data to encode is 
from Pre-filter module) 
5: MJPEG encode mode 2 
(image data to encode is 
from scaling module) 


Pos] | Reserved пп 


0х2020 | DCAM BUF . Buffer switch signals of sub- 
т — h БЕРЕН 
[0] — |RW|O [| Веземеа | 
ІП __| ВАЛ | 0 — jReevd | 
-SCALE-BUE БА BUF_SW Ы R/W Buffer switch signal of scaling 
module 
0: Scaling module access 
1: AHB access 
Е RAW |__| Reseed CSS 
5S5 E Sw — F_SW n R/W Buffer switch signal of OSD 
module 
0: OSD module access 
1: AHB access 
(The OSD buffer could be 
switch to arm side to 
dynamically change the osd 
content without soft whole 
part) 


JPEG_BUF_SW [5] R/W Buffer switch signal of JPEG 
engine module 
0: JPEG module access 
1: AHB access 


ома РОС ВИ а [1 
FUNE-BUFO SW а 
Tne Buri sw [B] вам — | — — — ——— — —] 
[UNE BUFZSW [B] [вм |S 
FUNE-BUFS SW [D] а — | — — — ——— — —] 
FUNE-BUFA-SW (аў. рам — | — — — — — 
[BUFü SW [ар [вм | SS 
Г Е [ ем 
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СЕ SPREADTRUM SC6600M Device Specifications 
Address | Register Signal Name R/W Description 
Name 


0х2020 | DCAM SRC Source image size 

0010 SIZE (size used for prefilter and 
scaling mode in preview 
mode, used for postfilter and 
scaling in review mode) ) [1] 


"cw и [15:11] | 3 [5311] | | |Ннөлі _ | 
SRC SUE Y — | [26:16] | RW | 0 |SourceimageY size | - 
Ere Then] т — 


0х2020 | DCAM DISP И Display image size 
0014 _SIZE (Size after scaling used for 
са рап) [2] 
(DISP SIZE X — [[10:]] |R/W | 0 [Display image X size ПП 
тт D 
| DISP SIZE Y | [26:16] | RW | 0 ____| Display image У ге | 
Е 


И 112: анна ОИ Reserved 


0х2020 | JPEG_ENC_ JPEG encode image size 

0018 SIZE (Size used for jpeg encode 
part, calculate base on data 
path, in mjpeg! size after 
prefilter, mjpeg2 size after 
scaling) 


| ЕМС SIZE X — |[100] |R/W|O | JPEG encode image X size | 
т L-—nemd eS 
[ENC SIZE У _ | [26:16] | RW |0 | JPEG encode image Y size | 
|. JBBf27 | ________ Мезема 7 | 


0х2020 | JPEG ПЕС. JPEG decode image size 

001C SIZE (Decode jpeg image size, in 
the mode of trimming jpeg file 
the size must be the whole 
image size. 


[DEC SZE X [11:0] | АМ | 0 ____| JPEG decode image X size | 
"cxx НАЙ WO EES SE 
DEC SIZE Y ___| [27:16] | RW | O ЈРЕС decode image У size | 
И КТ ая БЕНЕН ИЕ ОНИ [Reseved | | 


0020 EW_START decoded | image. 
vec тиг |н] — | а — 
_X the decoded image 
|___________15:12] | _________ Reserved 002 
Ба TM PUT Бе 
У Ше decoded image 
|___________81:28] || Reserved 22.0 
0024 EW_END decoded image. 
REVIEW END X | [11:0] | МУ Review end X position on the 
А Tony 7 [demde о 


[1512] | | |Незелей 


и | Reseved ——— | 
REVIEW_END_Y | [27:16] | W Review end Y position on the 
only decoded image 
| Reseved _ | | І 


р 131291 — | Незелей 


0x2020_ ND ES INT. І R DCAM interrupt source 
0028 only indication bits: 
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КУД SPREADTRUM SC6600M Device Specifications 
Address | Register Signal Name R/W Description 
Name 


DISP_SUC OSD correctly transfer data 
of a frame to LCM/NAND 
interface 

JPEG_ENC_SUC JPEG engine correctly 
encode a frame and transfer 
data to DMA interface 
decode a frame 

bind FIFO OVF GER In preview or MJPEG encode 
mode, the FIFO between 
scaling and OSD module is 
overflowed. 

Ln ENC FIF i E capture or MJPEG encode 

O OVF mode, the FIFO to JPEG 
BEL is overflowed. 

олий ЕОҒ ый Іп preview, capture or 
MJPEG encode mode, it is 
the indication for CAP end of 
frame. 


«РЕС DEC НОЕ In review mode, the Huffman 
F_ERR decoder report errors. 
JPEG_ENC_HUF Lal In capture or MJPEG encode 
F ERR mode, the Huffman encoder 
report errors. 
Reserved — 


---- 3 Reserved 


DCAM_INT_ | ВАМ | | ОСАМ interrupt mask bits: | 
MASK раи INT MAS | (10: аг R/W Bit[i] = 1: DCAM interrupt | is 
masked for source i 
Bit[i] = 0: DCAM interrupt is 
unmasked for source | 


Я seco Я 


0х2020 | DCAM_INT_ FW DCAM interrupt clear bits: 
0030 CLR SCRE CLR INT_CLR [10:0] Write 1 into Bit[i] to clear bit[i] 
of DCAM INT RAW register. 


| |Нөелй (0-2 


18 H 
0х2020 | DCAM_INT_ DCAM interrupt source raw 
0034 RAW bits 

ардан мт 21-3 


DCAM_INT_IND bs 
Notes: 


[1] SRC_SIZE is the size of source images, which are the output of camera interface module. 

[2] DISP_SIZE is the size of display images, which must be smaller than the output images of scaling 
module. 

[3] DCAM_REVIEW_START and DCAM_REVIEW_END define the image, which is trimmed from the 
JPEG-decoded image. 

[4] SRC_SIZE and DISP_SIZE must be 2-pixel aligned in X dimension. 

[5] JPEG_ENC_SIZE must be 16-pixel aligned in X dimension and 8-pixel aligned in Y dimension. 

[6] JPEG_DEC_SIZE, DCAM_REVIEW_START and DCAM_REVIEW_END must be MCU aligned. 

[7] MCU will be 16x8 or 16x16 in YUV422 format, 16x16 in YUV420 format, and 16x8 in YUV444 
format. 


4.8.1.1.2 Camera Interface Module Control Registers 
Address | Register Signal Name R/W Description 
Name 


V.1.0.11 Spreaatrum Confidential and Proprietary 78 of 160 


GP} SPREADTRUM SC6600M Device Specifications 
Address | Register Signal Name R/W Description 
Name 


0х2020_ | CAP CNTRL а но м 
0200 
АИЛ lad а, E 
TE 1: half rate [1] 
pm d CLR [2] 0: normal 
1: Reset Fifo 
ет POL [3] Polarity of Hsync 
0: Low 
1: High 
ual POL [4] R/W Polarity of Vsync 
0: Low 
1: High 
PCLK_POL [5] R/W Polarity of Pixel 
0: Positive edge to strobe data 
1: Negative edge to strobe data 
ПРО т РР | тешр І 
1: Single frame [2] 


ач rer на || цинк — 

UM single mode 

CUT FIRST YO 11] М 0:normal 

EE NE 1:throw the first YO and add the 
last Yn 


YUV TYPE [13:12] | R/W 00:Ү000Ү1У0 
01:YOVOY1U0 
10:U0YOVOY1 
11:VOYOUOY1 


мм Reseed | 
0x2020_ | CAP_DECI_X Т ОК ш = 


0204 Decimation [3:0] R/W 0: Reserved 
Factor 1: Disable 
2: Factor of 2 
3: Factor of 3 
15: Factor of 15 


- [14] | |  JReevd i 
0x2020 | CAP DECI Y ВМ | ВАМ | | Capture decimation on Y 


0208 — M 0] 0: Reserved 
Factor 1: Factor of 1 
2: Factor of 2 
3: Factor of 3 
15: Factor of 15 


po BAA] | | Reserved (0 
0x2020 | САР БЕСІ Р Bap я Capture decimation on Frames 


020C Decimation [3:0] R/W 0: Reserved 
Factor 1: Factor of 1 
2: Factor of 2 
3: Factor of 3 
15: Factor of 15 


ЕЕ гене 
ще САР START faw) [Staring capture X position — ] 
00 — | x DXcwdnae — [H0] [АМ 0 | Staningx — | 

Ни | CES [шея O 
БИ sar | И С Siang caue Y postion — 
0214 [У соотдтае ТО | вам LO] Staringy ____________ 
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СЕ SPREADTRUM SC6600M Device Specifications 
Address | Register Signal Name R/W Description 
=" 


иа аа 
сяр ано | — Entra cape Хол "| 
0218 [Xcrdmae |0 [ам Ех — -— 

Ей | САС ан 
02620 _ | САР ЕКО Y Гал |_| Ending capture Y position | 
0210 [Ycoodmate [to] [ам [о [Endngy 0-7 

в Reserved 2” 
бобой | САРУ ТВА | — — — — м | Sensor Ў data translation | 


0220 NS Y- PRE SHIFT12 | | 


arse He ДНА ААА. 

мына рез 
1:YCrCb 

ЫШЫ ы ел І 


28 


11814) |1  [Reswved 2) 
CAPUVTR | — | — | | [Sensor UV data translation | 
ANS аа АА ид 3 
мм [и [ves _____ 
1 “ҮСІСЫ 
|0 COEFF | [10:2] | ВАМ | 00 |С2Усеб | 
| У COEFF | [19:11] | RW | 00 |Cb2Ucoeff | 


= АИ ур Reserved M 
0х2020 | САР РОТ | | 


0228 SEL CAP_PORT_SEL 0: Select Port #0; 
1: Select Port #1.[3] 
13 


Notes of sensor interface part: 

[1] When the horizontal scaling is < 2 and the vertical scaling is >= 2, the interface must be set to half 
rate and the clock to DCAM must be 2 times or more than the sensor's clock. 

[2] When switched to the capture mode, it is better to capture the second or the third frame after 
configuring the sensor, so CAP_MODE must be set to signal frame and the CAP_FRAME_NUM set 
to neglect frame that are not interested. 

[3] Vsync, Hsync and clk pixel could input from two groups of pin pads. Port #0 (default setting) include 
CCIRVS, CCIRHS, and CCIRCK pins, and Port #1 uses pins of RFCTL [5], RFCTL [6], and RFCTL 


[7]. 


4.8.1.1.3 Pre-filter Module Control Registers 


Name 


0х2020 | PREF_MODE Whole Pre-filter mode bypass 
0300 Register 


PREF_BYPASS 0: Normal. 
1: Bypass mode. 


| аваа 


0х2020 | PREF_EDGE 
(increase the value to blur the 
image 


із) | Reserved || 
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GP} SPREADTRUM SC6600M Device Specifications 
Address | Register Signal Name R/W Description 
Name 


02000 |PREFFRAM | CTT І 
0308 E IND Frame indication for error 

0: even frame 

1: odd frame 


— y вем 


0х2020 | PREF BLAN 


030C K CYCLE —— 0] — БЕНЕН —— number of cycles between 
the two last lines. 


- [31 БЕ аам | Reseved | 
0x2020_ | PREF_PIPE_ 


0310 CYCLE = IZ number of cycles between 
two pixels 


a ene 
еще 


4.8.1.1.4 Scaling Module Control Registers 
Scaling buffers 


Address | Register Signal Name R/W Description 
Name 


ЗСД нання ана И — СЕТЕ a 
1800-0х | ОЕРРО-19 Г [оао coefficient 7 
2020_18 Е | ная ПНЕ | ИЕ 
oF Tee Scaling cosfiicient ________ 

Ties Reserved ^  — 
0020 | CSCALEC [| | | | Column Scaling coefficients | 
1900-0х | OEFFO~19 | — ea | [| | Scaling coefficient | 
2020 19 sg [неее  — — —— 
oF pate |__| Scaling coefficient | 

pT —]1 Reserved — 


Scaling module control registers 


Address | Register Signal Name R/W Description 
em | пате И РР LRM пи мене _____ 
0400 Е Register 
ОИ ЫЛ Б ДА а 
1: Bypass mode. 


:—££—o*rrmwFB | Reseved | || 


0х2020 | SCALE РАС 
0404 ТОВ n— SCALE FACT M :0] —— scaling down factor 
OR 0: scaling down by 1 
1: scaling down by 2 
2: scaling down by 4 
3: scaling down by 8 
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Address | Register Signal Name R/W Description 
Name 


LF SCALE ҒАС | [3:2] R/W Line fraction scaling down 
TOR factor 

0: scaling down by 1 

1: scaling down by 5/4 

2: scaling down by 6/4 

3: scaling down by 7/4 
C_SCALE_FACT | [5:4] R/W Column scaling down factor 
OR 0: scaling down by 1 

1: scaling down by 2 

2: scaling down by 4 

3: scaling down by 8 
CF_SCALE_FAC Column fraction scaling down 


= Я [7:6] 
ТОН factor 
0: scaling down by 1 
1: scaling down by 5/4 
2: scaling down by 6/4 
3: scaling down by 7/4 


—O—É— 
pues 


Notes of scaling part: 
[1] When the horizon scaling ratio is < 2 and the vertical scaling ratio is >= 2, the sensor interface must 
be set to half rate and lower the sensor's clock two times less than DCAM clock. 


4.8.1.1. OSD Module Control Registers 


Address | Register Signal Name R/W Description 
Name 


Ox2020. | OSD ZONE. Ton erates | 
0500 [Ев ZONED EN [ПИ [ЕМ |u-— | i: Disaie ano 
[ZONEI EN ПО алу Го | 1: Enable zone 0 
FZONEZEN Jo ало | 


ZONES EN — |l] [RW | 


ZONE4 EN ru 


ZONE5 EN | [0] [Ам | 


г e ë 


0х2020 | 050 ZONE- вю 1 
0504 | MODE Zone0 Mode 

ZONET MODE [53] [RW [4] 0: Reserved 

[zone none Tg aw i 1: 2x128 


ZONES | MODE 
ZONE4 MODE 


ZONES MODE 
7: 128x2 [1] 


8 
0х2020 E |! ZONEO — 2ОМЕО starting position 


0508 Starting x position of zone 0 
Starting y position of zone 0 


ZONEO ending position 
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Address | Register Signal Name R/W Description 
Name 
050C _END ZONEO END X | [10:0] EN Ending x position of zone 0 
only 
ZONEO END Y | [26:16] ИШДИ Ending у position of zone 0 
only 


—« | [127 | | | Reserved i 
0x2020 _ ЕЕ | ZONE1 | | | ZONEI starting position 


0510 елге STX [10:0] По Starting x position of гопе1 
only 
ZONE1 ST Y [26:16] ДЕМ ШЕН Starting y position of гопе1 
only 
— | [127 | | |  [Reseved 00 
0x2020 | OSD_ZONE1 | | | | | ZONE1 ending position 
0514 . END cre END X | [10:0] та po Ending x position of zone 
only 
ZONE1 END Y | [26:16] Pe] Ending y position of zone1 
only 


:———A— 


0x2020 _ us | ZONE2 | | | | 2 ОМЕ2 starting position 
0518 — ST X [10:0] таг 0 Starting x position of zone 2 
only 
ZONE2_ST_Y [26:16] ДЕМ БЕ Starting у position of zone 2 
only 


Ва перове — 


0x2020 | OSD ZONE2 | | | . [|ZONE2ending position 
051C _ЕМО е END X | [10:0] sa fw po Ending x position of zone 2 
only 
ZONE2 END Y | [26:16] ДЕНЕ Ending у position of zone 2 
only 


А и 


0х2020_ ЕДІ _7ОМЕЗ | | [| ZONE starting position 
0520 See ST X [10:0] та | Starting x position of zone 3 
only 
7ОМЕЗ 5Т Ү [26:16] | Starting у position of zone 3 
only 


ВИ и 


0x2020 | OSD_ZONE3 | | | | | [ZONES ending position 
0524 . END еткен. END X | [10:0] [ўдала Ба Ending x position of zone 3 
only 
ZONE3_ END Y | [26:16] 1: | Ending y position of zone 3 
only 


- Пей пано positon 7 Я 


0x2020_ _7ОМЕ4 | | [| ZONEO starting position 
0528 евра ST_X [10:0] та 0 Starting x position of zone 4 
only 
ZONE4 ST Y [26:16] ДЕНЕДЕ Starting у position of zone 4 
only 


— | [127 | | [Reseved 22 
0x2020 | OSD ZONE4 | | | . [ZONE4 ending position 


052C _ЕМО се END X | [10:0] та 0 Ending х position of zone 4 
only 

2ОМЕ4 END Y | [26:16] ДЕЕ ШИЕ Ending у position of zone 4 
only 


[3127] | | [Reseved (2, 
050 20МЕ5 —— m паа — ZONED starting position 
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Address | Register Signal Name R/W Description 
Name 
0530 or ZONE5 ST X [10:0] ele | Starting x position of zone 5 
only 
ZONES ST У [26:16] || Starting у position of zone 5 
only 


ы Ці. | f Reseved | 


0x2020 | OSD 7ОМЕ5 ZONE5 ending position 
0534 _END Ending x position of zone 5 


ZONE5 END Y 


0x2020 | OSD ZONE. 
0538 EXP 2ОМЕО EXP FA 
CTOR 
ZONE1 EXP FA 
CTOR 
ZONE2 EXP FA 
CTOR 
ZONE3 EXP FA 
CTOR 
ZONE4 EXP ҒА R/ 
CTOR 
ZONES EXP FA | [11:10] | R/W 
Sdn ШЫ 
[31:12] |_____ 
____ 


ох2020 | IMAGE EXP | |124 
053C FACTOR IMAGE EXPAND | [1:0] 
FACTOR | 
: 


| 
0х2020 | OSD DYN М OSD RAM dynamic write data 
DYN WR. DATA pu 


0х2020 | OSD рүм уу 
0544 R_ADDR 
DYN_WR_ADD 


0x2020 OSD_DYN_W 


0548 R_BUSY 


"eo 
= 
N 


OSD RAM dynamic write 
address 
OSD_DYN_WR_ OSD RAM dynamic write busy 
BUSY signal 
| 


_____________ 
Notes on OSD part: 


[1] The OSD module expands the original image first and then inserts OSD data. 

[2] The zone mode and position of zone all reference from the image after expansion. 

[3] The OSD data may be dynamically changed by writing the OSD DYN WR DATA, 
OSD DYN WR ADDR, and polling the OSD DYN WR BUSY. 


OSD Buffer 


Address | Register Signal Name R/W Description 
Name 


0х4000 | OSD_IMAGE | — | [Rw] OSD image to display 
F000 IMAGE ҮШУ [5:0) | |  ]|Y,U,V component 
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Address | Register Signal Name R/W Description 
Name 


~0x4000 сыз MOD | [7:6] 00:Transparent 

_F5FF 01:Half-transparent 
10:XOR 
11:Overwrite 


[SE on _YUV и 


с _YUV рај | и 


МАСЕ “ХУ [924] |1) 


VERLAG MOD с зо ДЕНЕ 


E | ҮШУ M WES Y, U, V mapped value 
V МАР 17:0] | | |Упарредуаше 
U MAP ES | | [| U mapped value 
Y MAP [23:16] | | | | Y mapped value 
pu қ 


4.8.1.1.6  Post-Filter Module Control Registers 


| ner mee] 
Name 
0x2020 | POSTF MOD Whole Pre-filter mode bypass 
EMILE CN 
1: Bypass mode. 
ы 128 У НЕСЕ 
1: Bypass mode. 


—— a Reserved ______---- | Reseved | | 


0х2020 | DEBLOCK Т 


0604 HR1 ae cg э filter Threshold #1 
THR1 


819 [31:4] СД фа NN 
0х2020 | DEBLOCK_T 
0608 НАЛ — [ms mw e "oes — De-block filter Threshold #2 
THR2 
2 11314] G——— 
re om пи пи 


0x2000 | DEBLOCK Q 
060C P DEBLOCK QP “бебо ier Op Vane — | block filter Qp Value 
p E 8] | | Reseved А | 


4.8.1.1.7 JPEG engine Module Control Registers 
Table 26: DCT module data buffers 


Buffer Name [Bits | R/W | Description | 


0x2020 1000 ОСТ LUM TABLE BUF | [15:0] | ВАМ | DCT Table Buffer 
-0х2020 10FF for Luminance 
data 


0x2020 1100 ОСТ CHR TABLE BUF | [15:0] | ВАМ | DCT Table Buffer 
-0х2020 11FF for Chrominance 
data 
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Table 27: Huffman Decoder Buffers 


“= ГИ NN d ud _ 
Name Name 

Symbol table2 for AC 
EMEN LEN 


oo a a 1 | Веземеа sd 
EMEN Ў. 
coefficients 
eee eee === | Reseved | 


0x2020_0800 
~0x2020_0ABF 


0х2020 ОАСО 
~0x2020_0D7F 


0x2020_0D80 
“0х2020 ODBF 


0х2020_00С0 
~0x2020_ODFF 


0x2020_0E00 
~0x2020_0E2B 


0x2020_0E40 
~0x2020_0E6B 


0x2020_0E80 


0x2020_0E84 


V.1.0.11 


Huffman 
Symbol 
table2 
Huffman 


Symbol 
table3 


Huffman table2 for AC 
coefficients 
HUFF_COD | [31:16 ЕДЕ Huffman code 
E 


i ae н 
of the Huffman code 

|_______||148] |_________ Reserved І 

рах БЕЙ ee ee 
coefficients 

E 


| VALID [ns] [АМ |o Valid flag of the Huffman code | 
SYM_PTR [7:0] АЛМ | None Relative pointer for the symbol 
biu a d я + сз ш 
ВЕ | - S Reseved . -- —-— | 
Huffman tableO юг DC 

——— ОНИ 
задай d d а (мей а 
pue атам | 


_________ Е 0 | | |еелі (00 
Huffman table1 for DC 
coefficients 


HUFF COD | [31:20 | R/W Huffman code 


| P NE 
CODE SIZE | [19:16 | R/W Size of the Huffman code 
] 


[ъй Resend — — — — —| 
| |  [ZRL of Huffman table 2 


Ox7F9 ZRL Huffman code 


Huffman 
tableO 


Huffman 
table1 


Huffman 


table 2 ZRL | ZRL. CODE 


| poe 
28. CODE ||15:11 Size of ZRL Huffman code 
SIZE ] 


LL ро ем | 
| | ZRL of Huffman table 3 


Ox3FA ZRL Huffman code 


[31:16 | R/W 


Huffman 


table 3ZRL | ZRL_CODE 


| ed 
ZRL_CODE | [15:11 Size of ZRL Huffman code 
SIZE ] 


|1071) | Reserved | 
= eee сен кезені ЕЕ! 


[31:16 | R/W 
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Address | Register Signal Name R/W Description 
Name 
JPEG DEC The register to describe the 
. FORMAT JPEG format to decode. [1] 


MEE FORMAT [1 E R/W : YUV 4:2:2 
: YUV 4:2:0 
: YUV 4:4:4 
: Reserved 
MCU_SIZE_X [3:2] R/W | 2 : 1 block, i.e., 8 pixels 
: 2 blocks, i.e., 16 pixels 
: 3 blocks, i.e., 24 pixels 
: 4 blocks, i.e., 32 pixels 
MCU_SIZE_Y [5:4] R/W : 1 block, i.e., 8 pixels 
: 2 blocks, i.e., 16 pixels 
: 3 blocks, i.e., 24 pixels 
: 4 blocks, i.e., 32 pixels 


КЕШЕК БЕН ЕЕ БЕРЕ | |Нөледй | 
0704 а МОМ of data т the luminance table 
и The register is the О number of 
UM data in the luminance table for 
IDCT. Bit[3] must be 1 
ааа The register is the О number of 
UM data in the chrominance table 
for IDCT. Bit[7] must be 1 


в | | Reserve 


0х2020_ | JPEG ЕМС. The register for the О number 
0708 Q NUM of data in the luminance table 


[2] 


TE LUM Q N [3:0] R/W | охр Тһе register is the О number of 
data in the luminance table for 
DCT. Bit[3] must be 1 
DCT_CHR_Q_N [7:4] R/W | охр The register is the Q number of 
UM data in the chrominance table 
for DCT. Bit[7] must be 1 
| Веземе (0004 


——— Reserve 


0х2020 |JPEG FRAM | O ___|__|__________________ 
070C E IND Frame indication for error 
recovery. 
0: even frame 
— 1: odd frame 
--- [31: (БЕЛЕ вам 
0х2020 | ЈРЕӘ МСО 
ВЕЗТАВТ 
|___________| [8116] | 
0х2020 | JPEG_DEC_ ева DES STA 


=== 
0х2020 | РЕВ BYPA [| 
0718 55 МОРЕ ЕМС ВҮРА55 

| 
0х2020 | (РЕВ TEST n— 
0720 CTRL 
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Notes оп Ше JPEG part: 

[1] Recommend JPEG decode MCU format: YUV422 16x8 (X*Y), YUV444 16x8 (X*Y), YUV420 16x16 
(ХУ). Option format YUV422 16x16 (ХУ). 

[2] Increase JPEG ENC О NUM to improve the quality of JPEG file. 

[3]: For normal capture and MJPEG encoding modes, please set bit[2] of JPEG BYPASS MODE 

and set bit[6] and bit[7] of JPEG TEST CTRL. 


DMA Interface 


Address | Register Signal Name R/W Description 
Name 


0x2020 | JPEG DMA FEED DATA DATA Ды) Гами — — "Address of JPEG DMA ЛЕО __ Address of JPEG DMA FIFO 
0780 FIFO 


0х2020_ | JPEG ОМА | — — —— 


0784 BURST SIZE — ВОВЭТ SI [1:0] R/W | 3 0: JPEG DMA burst size is 1 
ZE 1: JPEG DMA burst size is 2 

2: JPEG DMA burst size is 3 

3: JPEG DMA burst size is 4 


І12| |  [Resved (2 


0x2020 | JPEG DEC | чир РТА а TES ld Initial pointer in a word to start 
0788 NIT PTR decode 


= ШШ 


078С ЕМ module 
=== ЕМ Le 1: automatically insert 0x00 
following a OxFF byte during 
encoding; automatically filter 
out a byte following a OxFF 
byte during decoding. 
Be} авама 
0x2020_ | JPEG_FRAM 


0790 E SIZE ева втория шн р 
[JPEG WD NUM [ра] ја | | — yý 
Eco ТЕ E ИИ 
Notes on DMA interface part: 


[1] The burst size of DMA must be no more than 4, and the burst size set in ОМА BURST SIZE must 
equal to the burst size set in the DMA channel register. 


4.9 NAND Flash/LCD Interface 
4.9.1 NAND Flash/LCD Interface 


This module implements a dedicate interface for NAND flash and LCD display module. It manages the 
read/write interactions between a master host system and the external NAND Flash memory and LCD 
units. 


The following are the features implemented: 
NAND: 
е Support 8-bit/16-bit NAND Flash memories. 
е Support both 3- and 4-address cycle NAND flash memories. For memory with 2k bytes 
per page, support both 4 and 5 address cycles. 

е Support at most 4-page consecutive read/write for memories with 512 bytes per page. 
For memories with 2k bytes per page, only single page operation is supported. 
Support Multi-plane page program. 
Support Multi-plane block erase. 
Hardware ECC detection but software correction. 
Both Small Page (528 bytes) and Large Page (2K) are supported. 


V.1.0.11 Spreadtrum Confidential and Proprietary 88 of 160 


Ева | 24........ 


e Bad block тар should be registered and managed by software. 
е Automatically interrupt when program/erase is done. 
е ARM can reset the NAND program/erase/read operation. 


e АВМ can send commands and get status from LCD module. 

е | СМ provides two channels to control LCD units, one for AHB command and the other 
for DATA from the DCAM module. The commands from AHB bus have higher priority. 

e АНМ can pause the previous display process by writing O to the data number register, 
reconfigure and restart LCM. 

e Тһе bus allocation for either LCM or NAND is configurable. 

е  8/9/16/18 bit LCM interfaces are supported. 


4.9.1.1 NAND Flash and LCM Control Registers 
Base Address: 0x6000 0000 


Pos 


0x6000 1c00 | NFCCMD NAND operation command. 


pa | LM "o | to indicate current command valid or in 
lee Active high. 


Свят Reserved 


AddrCycle [25:24] Address cycles of Nand Flash Memor 


oe) | GM Advance Flash memory has 2" cycle read 
command (30h). Active high. 


"-— fe аа [Reseved | 


EccEnable EH Active high. Enable ECC generation when 
page read. If current start address is not the 
one of the first byte in one section 
(b12byte), the result of ECC is invalid. For 
large page read operation, four ECC will be 
generated for each section. 


раса ul њи (о Indicate current device is sensitive to СЕ 
и ат busy phase. That is, during busy 
phase, CE must be kept low. 


аи о 

АМ/ 

ee | S fw 0 : 512byte/page; 1: 2kbyte /page 
RW 


GNE [17:16] Number of consecutive page/plane 
EN operations. 
290: 1-page operation 
2'd1: 2-page operation 
292: 3-page operation 
2'd3: 4-page operation 
When accessing the device with 2k bytes of 
one page, this field will be ignored. Only one 
page can be accessed once. 
For multi-plane operation, if this field is zero, 
it will be same as single-page operation. 
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Соттапа [15:0] Commands supported by most of NAND 
Flash. They are, 
00/50/90/FF/80/60/70/71/FD. 

For large page (2112 byte per page), only 
00h is supported in read command. For 
small page (512byte per page), either 00h 
or O1h is determined by the tenth address 
bit. 

In case of multi-plane operations, it is 
indicated by BlockNumber field in Command 
register. 

Moreover, all control signals can be directly 
assigned by MCU programming. Here, all 
output signals can be used as GPIO. When 
Command [7:0] is 8'h5A, 
{rd,cle,ale,cen,wen,ren,wpn,data_oen} = 
Соттапа[15:8]. If rd is 1 and data oen is 
0, the DATA will be stored into DataBuf 
register, otherwise, wdata will be driven by 
DATA register. 

For advance device, the second cycle 
command will be 30h. 

For area witching, area pointer is specified 
by command [15:8]. For example, command 
[15:0]-16'h50fd, it means changing point to 
spare area. Moreover, this command is 
invalid for this kind of device with 2kbyte per 
page. 


цы ана 
EEE [31 —— Start address for the first page/block 
m operation. If one page operation, only 
MemStartADDRO register is valid, the other 
threes are ignored. 
RW operation 
НІМ operation 


0х6000 1с10 MemStartAddr3 | [31:0] Start address for the fourth page/block 
LN Ем 


0х6000 1с14 МетЕпаАааго | [31:0] МАМО Ғіавһ А ааттаа Se У end block 
(нае ни ин 
ЫН а ЦА Tew [acess Ы __ 
RW address 
RW address 
0х6000 1с20 MemEndAdar3 | [31:0] 0 NAND Flash programmable end block 
ШЫНЫН ЫН РР Дам [item ЫЫ | 


0х6000 1с24 NFCParameter | [3:0] 3210007 | Parameter definition юг NAND operation. 
а 


(31:20) бо [шеш 
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СЕН [19:16] | 460111 To terminate а Sequential Row Read 
operation set the Chip Enable signal to High 
for more than tCEH. tCEH=n * Tclk. For 
Flash without Sequential Read operation, 
this field must be set to 410. 


CLE to RE ready. ALE to RE ready. 
tACR = (п + 1) * Те. 
m quee Ready to RE low. When n «- 3, tRR - (n 4 
1) * Так. Otherwise tRR = (2n — 2) * Tclk. 
Hold time for both RE and WE. 
tRWL = (n 1) * Тек 
Active low pulse width for both RE and WE. 
tRWH = (n + 1) * Тек 
Hold Time for both ALE and CLE. 
tACH < (n + 1) * Tclk. 
Setup time for both ALE and CLE. 
tACS = п * Тек. 
pc E 


pou [m c 
Read Only | (512byte). 
Read Only | (512byte). 
0x6000 1c30 PageEcc2 [23:0] 0 Page ECC result register for the 3th section 
Е Е RENI 
Веаа Оп! 512byte). 
| | 


32716000 1с38 NAND write protection. Active low. 
ee ана аа ыа ee ee eee 
3216000 1c3c | IDSTATUS [31:0] 0 The result of either ID read or status read 
Read Only | operation is stored in this register. 
Oooo T а аа ана 
3216000 1400 ЕССАНВЕМАВ |1 0 Active high. Enable ECC calculation for all 
LE RW AHB data written into internal data memory. 
ч я оо а ___- 
3'h6000 1418 TIMEOUT [19:0] Timeout to detect NAND В/В busy period. 
RW 
аі ана 


32716000 1с40 LCMParameter | [19:0] 0 LCM parameter for DeviceO selected by 
0 RW Іст. cs[0]. 


0 RW 
0 RW 
ORW 
0 RW Ме/га high pulse width for LCM write 

19 


3216000 1c4c LCMParameter | [19:0] 0 RW Same аз LCMParameter0. The difference is 
1 Ша! LCMParameterO is used for аемсео, 
but LCMParameter1 is used for other LCM 
device. 


32'h6000 1c44 LCMRstn 1 LOM reset control signal 
зарана UENIRE WERFEN |___-_-___--- ЕС y O 


3216000 1c48 LCMDataNumb | [28:0] Specify which device the next data block 
er from DCAM will be used to control. 


Sell. cmCS [28:26] Select device number from 0 to 5 


RW 
0 
RW 
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е cdd | [eee 
Pos 


| SeLcmADDR [25:20] | | Select device address. 


DataAmount [19:0] Specify the number of valid data from 
— 2—4 
32 ЕТТЕ 1250 расава UE яа Бессел Select the type of LCM interface. 
RW 


RW 


32 а 1с54 n— [17: -— ——— — data from LCM. 
MINI. кішіні 


32’ за À с58 тае 7 [2: — а status. 
а опіу 
АНВҒІҒОЕ тр! ЕК БЕКЕЙ 1:АНВ ҒІҒО етріу 
у 


AHBFIFOFul |1] | |1 AHB FIFO full 
— D EE 1: OSD_FIFO is bus 
[ue 


32'h6000 1c5c LCMRGBMode | [1:0] Specify the type of LCD. 
“ҮТҮЕ _ map 
2'b01 : 18bit LCD (666) 
2010: ври LCD 
2'b11: 9bit LCD 


32' EU 1c60 aE LODS NE Select function pin among data, cd and cs 
for LCM. 


р tenes conics 
tt мм 1 
р немом —— — — | 
ae о лем РАТА | 
te | —[|*L6MODS.0:LOM DATA[] | 
1 — р псморто см БАТА | 
р | вшемсрг:о см ратан | 
Е Т осМсөз:0:10М БАТА НЗ] | 
L1 — р | сморао см РАТА | 
и | — T2686 UM BNTRISI— —— 

EMEN NONEM 


32' ——— 1400 Кошо 0х60001400-600014Іс :С50 address 
s 0x60001500~600015fc :CS1 address 
32'h6000 19fc 0x60001600-600016fc :CS2 address 
0х60001700-60001 7fc :CS3 address 
0x60001800~60001 8fc :CS4 address 
0x60001900-600019fc :CS5 address 


32’ lo 1280 "қағар т :0] эы ти с ни Configure the bus priority. 
EN NANDWrShare | [31] Е 1: share bus when NAND program, erase ог 
reset. 


| | [Resevd ____| [30:15] | |НЕеөі | 
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emm ва ме" ee 
Pos 


_ са MEER 
ПЕКИН БЕКИ 


3216000 1с84 [5:0] эб E Interrupt source 


| Timeout |Ы | Тіпеолиһел NAND busy. — — | 

men и ______| ce | 
NAND in write-protection mode. 

emm ШЕН канання йтшшы | 
fill in it when ІШІ 


IntError [2] Interrupt when ABH tries to modify some 
configuration during either NAND or LCM 
busy. 
ee п | _ compete processes. ЕН 
been completely processed. 


шие п | | тетш wien NAND operation Fishing. | Interrupt when NAND operation finishing. 


32 Нот аа 1с88 "тзолс танг [5: ет чор иы 7] interrupt, active high, same аз 
=== So 

32’ Soe 1c8c eee — [5: те З ыа ши 3 interrupt vectors, related to 
——————————a and IntSource. 


4.10MCU Interrupt Controller 


The MCU interrupt controller collects interrupt trigger signals, applies mask on them and generates one 

of the MCU interrupt signals, FIQ or IRQ (Figure 9). The interrupt triggers can be programmed to be 

either level sensitive or edge sensitive, triggered either at high-level or at low-level in level-sensitive case, 
either at positive edge or at negative edge in edge-triggered mode. 


Polarity 
Edge/Level 


Interrupt 
Triggers 


Ф 
>> 
Zo 
55 
= © 
95 
as 

ш 


Figure 9: MCU interrupt controller. 


4.10.1 Interrupt Control Registers 
Table 28: MCU Interrupt control registers . 


4.10.1.1 Interrupt Control Registers 
Base Address: 0x8000_0000 
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Address Register Bit Pos Description 
еб [Name __| Ре ми (еме | 
0 Read Only register. 
oe ie UART ВХ pin ИО Interrupt detected during 
PLL power down 


Бон |1 |0 Software intbit — ^ 
Int from ARM comm. rx 
| 


о 
[o | Int from ARM comm. tx 
[o |Тітегі interrupt 
[o |Тітег2іліетирі 
DM END Interrupt from GPIO including PBINT and 
CHINT. All GPIOs have polarity control. 

7 [o [Interrupt from real time clock 

[O0 | Interrupt from keypad 

о ____| 


7 | 
|8 | 
I9 | Interrupt from 2ws 


|17 0 Interrupt fromsim | | 

| Бег као |1 |0 Serial port О interrupt | 
| Бег ка 112 |0 [Serial роп 1 мети 7 | 
| Озр ка ____|13 |0 Interruptfromdsp | | | | | | || 

Адс іга 14 [0 | Adc done interrupt 

Gea poll int 0 | | | Gea done interrupt 

Syst int 0 |Ітетирі from System 1 ms timer 

Ser irq3 [Oo [interrupt from pcm 

Ser irg2 |0 [| Serial port 2 interrupt 

spk_irq Speaker interrupt 

Ота іга DMA interrupt 

Vbc_irq Voice Band interrupt 

mon irqO Bus monitor 0 interrupt 

mon іга Bus monitor 1 interrupt 

mon ад Bus monitor 2 interrupt 


о _____- 
о | 
|0 | 
0 
|0 | 
|0 | 
изба іга |0 | | USBD interrupt 
jos 
о _____ 
о _____- 
|0 І 
|0 | 
(НЕН 


| — 
—|Oo|cdo 


dcam irq Dcam interrupt 

nlc irq Nand Flash/LCM interrupt 
Reserved 

Watchdog interrupt 
PBINT interrupt 


Уда іга 
РВІМТ 


сэ] со |ті по | по | по | по | 9| по | по 
ооо ком 
го 
© 


0х8000 000 | Irq_rawstatus [31:0] 0 Raw interrupt status from different interrupt 
4 Read only source. Per bit definition is the same as 
Irq status register. 
О ПИ оо [o | 


0x8000 000 | ма enable [31:0] 0 Enable bits for the corresponding interrupt 
8 Read/Write sources. Write to this register with 
corresponding bits set to 1 enable the 
corresponding interrupts. Per bit definition is 
the same as а status register. 


р o оо [o | 
0x8000 000 | ма disable [31:0] 0 Write to this register with corresponding bits 
C Write only set to 1 disable the corresponding 
interrupts. 
Per bit definition is the same as Irq status 
register. 
и 


0x8000 001 | ма soft [1] 0 Write to this register bit will set the soft irq 
0 Write only with the value in write data bit 1. 
| poU 
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Address Register Bit Pos Description 
Name 
0х8000 001 | Irq_test_src [31:0] 0 Test mode source interrupt generation. Рег 
4 Read/Write bit definition is the same as Irq_status 
— |1899 
EE 001 LIE test sel luerit ЧІ this bit is set, irq interrupts generate 
МЕШІТТЕН Кот AK test src test register. 


ELE 001 ая ІМТ ВА — — /О pin —— raw status. The 
ee only interrupt detection catches any level 
changes of 9 UART ВХ lines from I/O pins 
during PLL power down. 
Interrupt bit definition: 
Bit 11: UART_CTSN3 
Bit 10: UART_DSRN3 
Bit 9: UART_RXD3 
Bit 8: UART_CTSN2 
Bit 7: UART_DSRN2 
Bit 6: UART_RXD2 
Bit 5: UART_CTSN1 
Bit 4: UART_DSRN1 
Bit 3: UART_RXD1 
Bit 2: UART_CTSNO 
Bit 1: UART_DSRNO 
Bit 0: UART_RXDO 


ая 002 аа status mE :0] ees suum rwr Interrupt status masked. FIQ shares the 
вен е зате Same тетир sources аз НО Seen абоме. — sources аз IRQ seen above. 
ая 002 «таша ЕГЕ :0] о ЧІ Interrupt status raw. 
| res Bead ony — 
расти 002 ae ЕТЕ :0] рр bit for the Se HERE interrupt sources. 
Satie Write to this register with bit 0 set to 1 
oo а the FIQ 22... 
оо 002 = disable т 10] 4 лама меса to this register with bit 0 set to 1 
{wit ані disable the НО EE REN RUPEE 
Таяз” 003 — soft ———— Т to this register bit will set the soft fiq 
КЕНЕТ aes! 2222227 the value in write data bit 1. 
Тоз” 003 ее test_src 5 :0] ААА mode source interrupt generation. Рег 
ж Би definition is the same as fig status 
аа ая 
Кош 003 Е test sel ree this bit is set, Е Fe interrupts generate 
[Peame from ———! test register. 


Unten [11:0] Пап I/O pin interrupt mask 
EM 
ПИ Са [15] 0 When this bit is set, all Uint_status bits are 
Read/Write cleared. 


Топ ро _____ | [2716] |0 | Polarity control bits correspond to 9 uart ИО 
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Address Register Bit Pos Description 
Name 


Read/Write interrupt sources. If set, the related interrupt 
bit is inverted. 


4.11MCU Timers 
SC6600M provides several timers at the MCU side. 


4.11.1 General-Purpose Timers 
The MCU sub-system provides two general-purpose timers. These two timers can be controlled 
individually. 


Each timer has a 22-bit counter and the stop count (one shot mode) or period count (periodical mode) 
can ре set to a control register. The frequency of the count clock is 32.768 kHz. As a result, the longest 
time interval is about 128 second. 


At the end of the count, the timer can generate an interrupt to the MCU. 


4.11.1.1 Timer Control Registers 
Table 29: Timer control registers (base address: 0х8100 0000). 


[Address | Signa! | BitPos | R/W __ | Default | Description O 
0x0000 TimerO load [21:0] R/W Write to this register will reload the timer 
with the new value. 
0x0004 [21:0] ors | Return the current timer value. 


0x0008 | Timerü contro! | 70 __| Wonly |0 — — |Timercontol. — —— 2 
[3:2] Pre-scale control 
00: prescale timer clock (apb clk) by 1. 
01: prescale timer clock (apb clk) by 16. 
10: prescale timer clock (apb clk) by 256. 
11: undefined. 


ul Mode control 


1: select periodic mode 
0: select free running mode 
[7] 


generated by this timer. 
Timer1 load R/W | | | | 


0х0024 [21:0] |Нопу 


Write to this register will reload the timer 
with the new value 
Return the current timer value 


Timer control. 

Pre-scale control 

00: prescale timer clock (apb clk) by 1. 
01: prescale timer clock (apb clk) by 16. 
10: prescale timer clock (apb clk) by 256. 
11: undefined. 

Mode control 

1: select periodic mode 

0: select free running mode 


Enable bit of this timer. 


Write to this register will clear the interrupt 
generated by this timer. 
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0x002C [15:0] W only 


0x0028 Timer1 control [15:0] W only 


(“о 24л4......... 


4.11.2 32-bit System Counter 


The system counter is a free-running counter and it counts whenever the RTC clock is running. The 
counter gets reset to zero at the hardware reset. 


When the system counter count equals to the value of SYST_ALM register (system counter alarm, at 
0х8В00 0040), an interrupt is generated. The interrupt length is one cycle of the RTC clock, or about 
30.5 us at 32.768 kHz. Before sent to the MCU, the rising edge of this interrupt is latched by RTC clock, 
the interrupt status shows on register sys ctl bit [1]. The MCU is able to clear it through register sys ctl 
bit [3]. 


4.11.2.1 32-bit System Counter Registers 
Table 30: 32-bit system counter registers (base address: 0x8700_0000). 


| Аддтез5 | Signa! _____| BitPos | АМ | Default | Description | | (| | 

[0x001C | Ѕуѕіет соџті0 | [31:0] |Ноу | | The 32 bit system counter 

| 0х0020 | Unused 5) | ем |  J  . 
0x0024 | І 


Syst_int_en | System timer interrupt enable 
Syst m заме int status |[1] [Rony | = | System timer interrupt status 
[2] |Ноу | _____| System timer interrupt value 


а int_iclr а W only Write 1 to this bit will clear the System 
timer interrupt status bit 


Please note: 
• The tick of the system counter is selected by bit 14 of the global register GEN1 (address 
0х8В00 0018). Please refer to the global register section. 
e There is no shadow register anymore; the MCU needs to read twice to ensure the system 
counter value being read is correct. 


4.11.3 Watchdog Timer 


SC6600M provides a watchdog timer (WDT) that can reset the MCU subsystem if the MCU SW does not 
reload the timer. The timer has 32 bits. 


The counter is controlled by RTC clock. With RTC clock at 32.768 kHz, 32 bits provide up to 131,072 
seconds or more than 36 hours of count time. 


The watchdog works in one of the following modes: 
e The counter counts down to 0 and then sends an interrupt to the MCU. 
Тһе counter counts down to 0 and then reset the MCU subsystem. 


The watchdog after HW reset is disabled by default. 


The control registers in WDT are controlled by a lock and only a specific value can unlock the register 
write enable. 


4.11.3.1 Watchdog Timer Registers (0x8900 3000) 
Table 31: Watchdog timer registers (base address: 0x8900 0300). 


[Address [Signal | Bn Pos [RW | Detaun | Description | 


0x0000 Load [31:0] R/W 0x0003_FFFF Watch dog Load (default 8 
seconds) 
The unit of this load value is 
rtc_clk cycles. 


0x0004 [31:0] OxFFFF_FFFF | Current value for watch dog 
counter 
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[Address | Signa! — | ВИ Pos | ВЛУ | Default | Description А | 
0х0008 | Control [31:0] Watch dog control register 
[о] — | ________| Watch dog interrupt mode enable 
1 


[1] Watch dog rtc. clk gating control 
WIEN EE 0: no rtc сік to drive the counter. 
1: counter is driven by гіс сік. 
0x000C Interrupt Clear | [31:0] W only Write any value into this register 
ee emer TENT HOM |_| ЕЕ 


0x0010 Raw interrupt |Но |0 | | | Вам watch dog interrupt 


00] | 
0x0014 Masked R only Masked watch dog interrupt 
о ыш [5 (ЯР Jom emm] 
Write others: lock 


1'b1: locked 
4.12MCU Peripherals 


Many peripheral control functions are provided for easy system integration. 


Most of the peripherals are controlled by the MCU, including data ports, SIM interface, keypad interface, 
etc. The data ports are provided for data transfers with other devices, and they include both serial ports 
(UART and 2-wire serial interface) and a parallel port. 


The MCU control registers are listed with the functional modules. Only 32 bits read and write are 
supported for control register access. 


4.12.1 UART Controller 


SC6600M provides four UART ports, UARTO is on the MCU side, and UART1 and UART2 can be used 
on either the MCU or the DSP side. 


4.12.1.1 Overview 
SC6600M's universal asynchronous receiver/transmitter (UART) serial interfaces are compatible to 
National 16550 or Intel 8251 asynchronous serial interface. Following are the features the UART 
interfaces provide: 

e  Full-duplex operation. 

e Hardware flow control support. 

e Support full modem hand-shaking signals. 

• 128 byte of Rx FIFO and 128 byte of Tx FIFO. 


Each UART in SC6600M shares the same design and has an independent baud rate generator, which is 
used as a Clock reference for data recovery. Each of them also has a 128-byte Rx FIFO and a 128-byte 
Tx FIFO to decrease MCU interrupt load during the data receiving or transmitting. In the text that follows, 
only the register and signal names of the UARTO are used. All of these references apply to UART1 and 
UART2 as well. 


4.12.1.2 Functional Description 
Each UART includes the pins as shown in the following table. 


Table 32: List of UART pins. 


| Реп Name | Signal — [19 | Description — — &— | 
UOTXD Transmitdata |O | Transmit data output. 
UORXD | Receive data |1 | Receive data input. 


UORTSN Ready to send When hardware flow control is disabled, programming the 
UART CTLO bit 6 directly controls this output. That is, this pin is 
the inverse of the UART CTLO bit 6. Hardware flow control is 
disabled by default. If receive hardware flow control is enabled 
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through writing the UART_CTL1 bit 7 to 1, ready to send signal will 
be auto generated in hardware. In this case, UORTSN remains 
high as long as the number of unread bytes in the Rx FIFO is 
greater than the configured threshold value, which is specified in 
the UART_CTL1 bit 0 to bit 6. 

UOCTSN Clear to send The value of this input signal is indicated by the UART STSO 
register bit 9 after logical inverse. When the UOCTSN input 
changes value, an interrupt is generated towards the MCU. If 
hardware flow control is enabled and the UOCTSN input pin is low, 
the UART immediately stops data transmission on the UOTXD 
output pin after it completes the current data byte transmission. 


| Data terminal This output is directly controlled by programming the 
ШЕР corresponding UART_CTLO register bit 8. Please note that the 
output is the inverse of the register bit programmed. 


UODTSN Data set ready The value of this input signal is indicated by the UART_STSO 
status register bit 8. When DSR input changes value, an interrupt 
is generated towards the MCU. 


Note: If Ring Indication and Carrier Detect signals are required for this interface, they can be supplied by 
using two GPIO pins. 


The size of Tx FIFO for the transmission is 128 bytes. It uses a FIFO pointer to monitor the number of 
data in the Tx FIFO that have not yet been transmitted. The MCU can read the UART_STS1 bits [15:8] to 
access the pointer. 


The UART also uses a configurable Tx interrupt threshold that can be configured by writing to the 
UART_CTL2 register bits [14:8]. This field specifies the number of empty spaces that must be available 
in the Tx FIFO before issuing an interrupt. Whenever the number of empty spaces exceeds this value, an 
interrupt is generated to MCU (UART_STSO Tx FIFO empty bit, bit 0). The interrupt bit in the 
UART_STSO Tx FIFO empty bit is automatically cleared when the number of empty bytes in the Tx FIFO 
equals or falls below the specified Tx FIFO threshold. 


The size of Rx FIFO for receiving data is 128 bytes. It uses a pointer to monitor the number of characters 
in the Rx FIFO that have not yet been read by the MCU. The MCU can access the pointer by reading the 
UART_STS1 bits [7:0]. 


The UART also uses a configurable Rx interrupt threshold that can be configured by writing to the 
UART_CTL2 register bits [6:0]. This field specifies the number of unread data that must be available in 
the Rx FIFO before issuing an interrupt. Whenever the number of unread data exceeds this value, an 
interrupt is generated to the MCU. The interrupt is cleared by MCU reading the data out. 


The UART interface also uses a receive timeout threshold, and the threshold can be configured by the 
UART_CTL1 bits [13:9]. Using the receive timeout interrupt prevents deadlocks, which occur when 
unread data are present in the Rx FIFO, but are not enough to generate a normal Rx interrupt. An Rx 
FIFO full interrupt (UART_STSO bit 0) is always issued when the configured Rx timeout threshold time 
has elapsed and unread data are present in the Rx FIFO. When the CPU reads the last data in the Rx 
FIFO, the timer is reset and the interrupt is cleared automatically. Setting the timeout threshold to zero 
disables the timeout function. 


When receiving data, UART also generate parity error/framing error if error condition appears. Also, if the 
receive FIFO over runs, an error interrupt is generated. Write to corresponding interrupt clear bits will 
clear these interrupts. 


4.12.1.3 6-Wire UART Interface 


This UART port is UART 0, used only by the MCU. It consists of the following pins. 
UOTXD, data output. 

UORXD, data input. 

UODTRN, active low. 

UORTSN, active low. 
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е UODSRN, active low. 
e UOCTSN, active low. 


The hardware flow control pins are also shared with JTAG pins, i.e., when JTAG is used, only Rx and Tx 
pins are available, reducing to a 2-wire UART port. 


4.12.1.4 2-Wire UART Interface 


This UART is UART 1 and can be used by either the MCU or DSP and consists of the following pins. 
e U1TXD, data output. 
е U1RXD, data input. 


There is no hardware flow control for this UART interface. 


4.12.1.5 UART Registers 


MCU UARTO Base Address: 0x8300_0000 
MCU UART1 Base Address: 0x8400_0000 
MCU UART2 Base Address: 0x8E00_0000 
DSP UART1 Base Address: 0xBE00 
DSP UART2 Base Address: ОХВЕОО 


Table 33: UART control registers. 


DSP MCU Bit R/W eJ 
Address | Address гоз 


OxBEOO | 0х0000 UART_TXD = data to this address 
initiates a character transmission 
through Tx FIFO. 
| [15:8] | | [15:8] | | [Reseved | 
OxBEO1 | 0х0004 UART_RXD uM 0] R ШЕЛ М/А 
“ре ШШ next data byte from the Rx FIFO. 


ес ne | Reserved. | | | 


OxBEO2 | 0х0008 UART_STSO | [15:0] | Rony | | | | | | | | 
Row Rx fifo full tout. 
This bit is set when the number of 
Rx FIFO data bytes is larger than 
the Rx interrupt watermark value or 
when receive time is out. Auto 
cleared when the condition 
disappears. 
Row Tx fifo empty 
This bit is set when the number of 
Tx FIFO data bytes is less than the 
Tx interrupt watermark value. Auto 
cleared when the condition 
disappears. 
[2] ^| |O | Rowparityerror І 
[3] | 10  JJRowfamigero — ^ | 
[4] |  — JO Rowrxtoverrun | 
Hu uU mede сала —______- 
[JO [Rowctschage id 
се — 
pul И 
10 [CTSdeartosed (- 
| 
т | fo | RXD:Axdalain | 
[na |10 TX: Txdataout | 
131 Rx tout: This bit is set when 
ЕНЕ receive time is out. Auto cleared 
when the condition disappears. 
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DSP MCU Bit R/W Description 
ныи -— _ —— 


15:14] | — | Вевемед | 
Ез” 0000 — Баят сте 5161120 0 X jRxffocn | 
[58] | |0 [тоо | 


0ХВЕ04 | 0х0010 | UART ЛЕМ a 
B — | [0 | 8х Мо full interrupt enable | 

ІІ | — |0 ___| тх йо empty interrupt enable | 

ro Paty rot tert наве —— 

ааа Framing аа 

14 |10 RxfLoverruninterruptenable || 

а наме тетет е — — 

[fo ____ Св change interrupt enable 


ана к а a ұшы 
|1421) [0 Веѕемед І 
ІІ) | 10 ____| Rx_toutinterruptenable | 
ЗА ооо [Reseved Cd 


ШЕШЕ, 
|0 [Reseved 2) 
HE 6—1 
[710 [ме clear parity_error interrupt 
a ШИЕ Write “1” clear framing_error 
interrupt 
Write “1” clear rx_fifo_overrun 
БЕН ДЕЙ interrupt 
= ШЕШ Write “1” clear dsr_change 
amn A 
LI Write “1” clear break detect 
interrupt 
a+} "AN Reeva 
[13] |] [O | Write “1” clear Rx tout interrupt | 
[15:14] | |0 — Веѕемед (0 
рна 


0ХВЕ06 | 0х0018 Бл ai a М 

Odd Parity Odd parity. 
0: even parity, 
1: odd parity. 

Parity_enable ШЕ епаріе. 
0: parity disabled, 
ШЕ parity enabled. 

Byte_length Ма 2] Data byte length. 
0: 5 bits, 
1: 6 bits, 
2: 7 bits, 
3: 8 bits. 

[5:4] Stop bit number. 

0: unused, 
1: 1stop bit, 
2: 1.5 stop bits, 
3: 2 stop bits. 


Ready To Send 

When receive hardware flow 
control is not set, this bit controls 
the output of RTSN. When receive 
hardware flow is set, this bit is 
controlled by the Rx FIFO level. 
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DSP MCU Bit R/W Description 
Address | Address Pos 


[7] Send Break 
When Tx FIFO is empty and Tx is 
idle, setting this bit forces the Tx 
data output low. 
Need to be cleared by MCU. 
Ls | нм. 
This bit controls the DTRN output 
| 


по iv | fg] |0 | IrDA TX polarity inverse 


По OA RX polarity inverse 
[1] | [O ____ IrDA TX enable 
Ir_dplx [12] | ]0 | | IrDA TX/RX enable 


Ir wctl [13] Set “1”, increase pulse width for 
one clock. 


|  — [514 | | Reserved І 


OxBEO7 | 0х001С |UARTCTL! |[I30] | 
: Receive Hardware Flow Control 
Threshold. 
When receive hardware flow 
control is enabled, if the number of 
unread bytes in the Rx FIFO is 
greater than the receive hardware 
flow control threshold value, the 
RTSN is set to high to stop the 
remote TX. RTS bit in the control 
register is also cleared at this time. 
Receive Hardware Flow Control 
Transmit Hardware Flow Control 
EN 
: 
[15] | =| jReeved 20 


Pe БЕЛЕ 
[14:9] | |10 | Transmit Interrupt Watermark 


15] | = [| | Reserved. 
|0хВЕО9 | 0х0024 | UART CKDO | [15:0] | ____ 0х054А | Clock амаегой 0015 _____- 
ОХВЕОА UART CKD! |[40] | |O [Clock divider bit 16t020 | 
|15) | 1 [Reseved | 


OxBEOB 0x002C UART STS2 [15:0] R only Masked STSO register, masked by 
ИЕ o 

Masked Rx_fifo_full 
This bit is set when the number of 
Rx FIFO data bytes is larger than 
the Rx interrupt watermark value or 
when receive time is out. Auto 
cleared when the condition 
disappears. 


0хВЕ08 | 0x0020 | UART_CTL2 |[140 | __| | І 
| [6:0] | |10 | Receive Interrupt Watermark 
1 Reserved. | 


[1] Masked Тх Но empty 
This bit is set when the number of 
Tx FIFO data bytes is less than the 
Tx interrupt watermark value. Auto 
cleared when the condition 
disappears. 


12] | [10 ____| Masked parity error 
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DSP MCU Bit R/W Description 
Address | Address Pos 


[3 | |0  — Masked framing error 
[4] 110 | Masked Rxf overrun 
[5] | |10 | Masked Dsr change 


па —]| — |o | Masked С папро | 
HE] —]1 — |o | Masked Break бае 
паві | |o [Reeva | 
Ta | |o | Masked А tout отар | 
Сива |o СЕ < č — | 


4.12.2 IrDA Interface 


Both of the UART ports, UARTO and UART1, have a built-in IrDA controller. They can be configured to 
connect to an IrDA transceiver, resulting in one or two IrDA interfaces. When used as regular UART port, 
the IrDA controller is bypassed. 


4.12.2.1 IrDA Controller 
The IrDA controller controls the off-chip infrared transceiver to transmit and receive serial infrared data. 


The modulation method of the transmitted data varies based on the data rates. Two classes of data rates 
are used in IrDA data exchange (2 slightly different modulation exists in the first class): Slow data rates 
ranging from 2.4 k bits/s to 115 k bits/s, and Fast data rates, ranging from 115.2 k bits/s to 4 M bits/s. 
The supporting of the different modulation methods is left to the software to implement and the IrDA 
controller in SC6600M provides the waveform generation circuits for the data transmission and the 
receive signal edge detection circuits for the data receiving. This implementation achieves better 
compatibility but the MCU loading for the IrDA control is bigger. 


The IrDA data input and output pins are shared with the UART RXD and TXD pins, thus when IrDA is 
enabled, the corresponding UART will not be available. 


The MCU can transmit data on the output lines through a pair of double-registered address, which are 
ir tx ppls wdth and ir rx npls wdth. By means of these special registers, the MCU can directly form the 
shape of an amplitude-modulated signal on the output line. 


The MCU can form an output signal by continuously writing a pair of data to the double-buffered registers, 
which are the ir tx ppls wdth and ir rx npls wdth registers. These pairs consist of a sequence of 
square-wave pulse followed by a sequence of silence periods. The width of pulse and silent periods is 
specified by the value written to the ir tx ppls wdth and ir rx npls маі? registers. The unit of these 

values is the square wave modulation clock frequency. The square wave modulation signal is generated 

by pre-scale the MCU clock using the value programmed in the ir tx dvdr register. After each 

transmission, a pair of ir tx ppls wdth and ir rx npls wdth value is used up and an interrupt is send to 

the MCU. The default value of the square wave modulation clock frequency is 0х196. 


When the ir tx ppls мат and ir rx пріз ма value is used up and по new data are written to these 
registers, the transmit line is driven to LOW. 


The IrDA controller sense the level changes on the receive line to receive the IrDA data. The MCU сап 
indirectly read the shape of the received signal by means of level change notifications. Depending on the 
configured definition of a level change notification, the MCU is notified when a HIGH to LOW transition 
(or alternatively a LOW to HIGH transition, or alternatively on any type of transition) is detected on the 
input line. The duration between the last change and the current change is saved in the receive FIFO for 
MCU to read. The receive FIFO is 8 word long (16 bit in width). 


The MCU decode the received data in software to determine the final data/commands received. 


4.12.2.2 IrDA Control Registers 
IrDAO Base Address: 0x8300 0000 
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IrDA1 Base Address: 0x8400 0000 


SC6600M Device Specifications 


Note: When IrDAO is enabled, UARTO should not be used. When IrDA1 is enabled, UART1 should not be 


used. 
Table 34: IrDA control registers. 


[Address [Signal ——  T[BiPos [RW | Default | Description — — 


Ir receive data [15:0] 


[15] 


[15:0] 


0x003C Ir transmit ppuls май 


0x0040 Ir transmit npuls май [15:0] 


0x0044 15:0] 


0x0048 | Ir_ie [15:0] 
[2] 


[50] JRW |02 
[0] ___ 
|] ________0 DA transmit interrupt 


0х004С Іг іга 


4.12.3 SPI Interface 


ны i mum 
data from Rx FIFO. 
[14:0] Received data bit 0 to 14, which 
represents the received pulse 
width. 
When rda ctl is 1, this bit is the 
received data bit 15. When 
ida ctl is O, this bit is the receive 
buffer read done signal value. 
0x0038 | Ir receive control 050] [Rw ОИ ПО 
[12] 
[13] 
[14] 
[15] 


| |0А2 [| Receive clock divider па 


R/W Write to this register to decide the 


next transmit positive pulse width 


о __ 

о ___ 

o --] 

ME 

R/ Write to this register to decide the 

next transmit negative pulse 
width. 

pol 

ПЕНЕН 

о ___ 

о __ 


IrDA transmit clock divider 
IrDA interrupt enable 
| 


EE rDA receive interrupt enable 
NEN IrDA transmit interrupt enable 


rda ctl bit. Control the bit 15 of 
the received pulse width data that 
saved to the receive buffer. 

1: the received data bit 15 is the 
MSB of pulse width. 

0: the received data bit 15 is 
buffer read done signal value. 


| [0 . [А receive interrupt 


SC6600M provides up to 3 SPI interface ports, which share the pins with UART and IrDA. 


Table 35: Organization of the serial ports. 


| | | . [| бегіаі рогі о | Serial port 1 | Serial port 2 
[User — | МУ | Shared | Shared | 


| Function 1 | UART 0 UART 1 UART 2 
|Function2 | SPI 0 SPI 1 SPI 2 


[Function 3. | — ЮАО Emp 


The signals are mapped to the pins as shown in the following table. 
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Table 36: Pin mapping for the serial ports. 


шгтки ЕТ 


________| БР сала ___ 


4.12.3.1 SPI Registers 


MCU SPIO Base Address: 0x8300 0000 
MCU SPI1 Base Address: 0х8400 0000 
MCU 5Р12 Base Address: 0x8E00_0000 
DSP SPI1 Base Address: 0xBE00 
DSP 5Р12 Base Address: ОХВЕОО 


SPI 5РІ012 | 
DSP ARM poe = Description 
Address Address 


іш 0х0000 spi txd [31:0] | N/A Write data to this address initiates a 
Im character transmission СЕВСӘ іх fifo. 


іш 0x0004 
Row ов те ап ~ aao 
This БИ is set when the number of rx fifo 
data bytes is larger than the rx interrupt 
watermark value or when receive time is 
out. Auto cleared when the condition 
disappears. 
Row Tx fifo empty 
This bit is set when the number of tx fifo 
data bytes is less than the tx interrupt 
watermark value. Auto cleared when the 
condition disappears. 
м fo Rowrxtoverrun | 
м fo X  JbDatabsbuy ТЛ) 
— fa 0  [PRXxmdaaim O | 
мы |O X—  JjTXbkdaaot І 


| |86 | Unused | 


OxBE02 | 0х0008 |[spistsi (|30 | Read only | 
[50] |0 | Rxfifo ent |) 


= = = Ш 
|. [[t388] [о — — j|Txffocn І 
лас ae} — 


ОХВЕОЗ | 0х000С Read/Write | | 
01 |0 ] Вх Мо ful tout interrupt enable 
иу Tx. Но empty interrupt enable 


в [o ње overrun interrupt enable 
з ма ә 


Еи 0х0010 nso | _____ 


Write “1” Enable Rx data shift in at clock 
neg-edge 
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SPI1 
DSP 
Address 


OxBE05 


OxBEO6 


OxBEO7 


OxBEO8 


OxBEO9 


V.1.0.11 


5Р1012 
АВМ 
Address 


0x0014 


0x0018 


0x001C 


0x0020 


0x0024 


Register Bit o 
ЕТ [ое 
Write “1” Enable Tx data shift out at clock 
neg-edge 


1и 2] Transmit data bit number, “1”: 1bit per 
word, "0": 32 bit per word 


ШЕН oe Write “1” enable data transmit/receive 

ЕНЕ rom в. 

с мн НЕ a 
chip selects for SPI 

L— — — [HH [Ошен — 


Я | Write only |47 ы-і data only. 
Bee [31:16] 1E: 


а 
ар е Resets bata овен — — — 
|9510 X | Transmit Data empty threshold || 
C шашты E 73 
pu 


|1410 |.  jDMAen І 


sia [эйс р 
Ро Bre mode wr cone Bt postion — | 
—— — — [B -—[0 — enable 2wire mode | 
— — — —[8 |o — [Zire mode, read command роайу — | 
L— iH js Вю о 

198 [0 — —|S8cdmapstocsnmumber — | 


L m eu 
enable 
РОДИ Ба л, 
enable 
[15:12] Csn high bit enable, “0х0001” enable 


а | ЕЕЕ г аа 
Spi ска [15:0] 0х0003 Clock divider bit 0 to 15 
| м ни аа 


[15:0] | Read only | Masked STSO register, masked by IEN 
reg. 


Masked Rx_fifo_full_tout. 

This bit is set when the number of rx fifo 
data bytes is larger than the rx interrupt 
watermark value or when receive time is 
out. Auto cleared when the condition 
disappears. 

Masked Tx_fifo_empty 

This bit is set when the number of tx fifo 
data bytes is less than the tx interrupt 
watermark value. Auto cleared when the 
condition disappears. 


11210 Masked rxf_overrun 
' [[t53] | Unused | 
eS тсе” 


ЕЕЕ 
БЕ ІСІН Write Only | 
1 |0 Швед 


| Unused . | 


СЦ Це (а 
Pid [ [| Write “1” Clear rx over run interrupt 
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SPI1 5Р1012 
DSP ARM ed E E: Description 
EM еее 


[15:3] 


EEO рава” tor M - cti3 [15:8] с — 
Ы |70 | Unused І 


(15: 8) Transmit data interval, мыт атты — — 
from 0 to 255 clock cycles. 


4.12.4 IIS Interface 


SC6600M provides a IIS audio interface. IIS is a interface which is similar to the synchronize serial port 
and it is used for mainly for the audio data transferring. A control signal indicate to the receiver left or 
right channel audio data is transferring by logic 1 or 0. 


IIS interface support both master mode and slave mode data transferring. And the IIS interface support 
both IIS bus data format and MSB-Justified data format. 


4.12.4.1 115 Registers 
ARM IIS Base Address: Ox8F00 0000 


5РІ012 ви 
ARM Pos Description 
Address 
Read/Write | transmission through tx fifo. 
ы 


| 

0х0004 | spi 5180 [115:0] |Readonly | —  —  — O 
Row Ах Но full 
This bit is set when the number of rx fifo data bytes 
is larger than the rx full interrupt watermark value. 
Auto cleared when the condition disappears. 
Row Tx_fifo_empty 
This bit is set when the number of tx fifo data bytes is 
less than the tx empty interrupt watermark value. 
Auto cleared when the condition disappears. 


Row Tx_fifo_full. 

This bit is set when the number of tx fifo data bytes is 
larger than the tx full interrupt watermark value. Auto 
cleared when the condition disappears. 

Row Rx_fifo_empty 

This bit is set when the number of rx fifo data bytes 
is less than the rx empty interrupt watermark value. 
Auto cleared when the condition disappears. 

Row Rx fifo full tout set. 

This bit is set at Rx fifo full tout is high, can be 
cleared by writing spi iclr register bit [5]. 

Row Tx fifo empty set 

This bit is set at Tx fifo empty is high, can be 
cleared by writing spi iclr register bit [6]. 

Row Tx fifo full set 

This bit is set at Tx fifo full is high, can be cleared 
by writing spi iclr register bit [7]. 

Row Rx fifo empty set 

This bit is set at Rx fifo empty is high, can be 
cleared by writing spi iclr register bit [8]. 
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5Р1012 
АВМ 
Address 


0x0008 


0x000C 


0x0010 


0x0014 


V.1.0.11 


Bit 
ee sa, 


DEG slave mode timeout interrupt, can be cleared ШІП а MM dll 
EE spi iclr register bit ШІП а MM dll 
= Data bus busy 
1110 — — jRXbmdaain | 
[ . [H2 [0 ë ]|TXDkdaaot — —  — 
111 Jo .— X jSpisk ДДТ) 
1141 fo X Á JSpics(cd.syn) т | 
[ fa [o [Reed 7 
а Rxfrealempty | 
ротна 
- уа e 
sae ESO 
сиам 
= ТЕ СВЕ ИТ: Е ЗОО 
1121) |RXwüteaddess — — ^ ^ ^ І 
| A [[2016 |o — — |TXwüteaddess — — ^ І 
сыр Пы ней аа 
_ е — 
р Т | Ахї overrun interrupt enable / 
48110 Tx fifo_fullinterruptenable | 
м _ |o Rx етру interrupt enable | 
I — — HL—18— тетир аа 
[6] 10 7 [тх ію empty setinerptenable па 
= I T 
ІШІ 10 | Вх Мо empty setineruptenable — -- 
[9] 0 | Timeoutinterruptenable = — | 
ва а 
БЕЛЕСІН NENEU M MEE ЗЕЕ ИЕН 
[0] |0 _____| Write “1” Enable Rx data shift in at clock neg-edge | 
E io it ee 1x data shit cut at cock nagredgs 


[6:2] Transmit data bit number 
“31” 31bit per word, 
“30”: 30 bit per word, 
2: 2 bit per word, 
': Той per word, 
M 32 bit per word 
______ о ____ 
== | Unused ____ 
71 
И 


[7] ____ Write “1” enable data transmit/receive from LSB. 


[11 Шер” Abit chip select. There are totally 4 chip select bits for 
SPI 


SCK inverse enable 


nused 


а Sync mode enable 
1 _ [0 |-"t'Receive data DM 
222 (|8116) 


Eee 

[seiat __|_ || 
м fo ______| Весеме Data full threshold (0 
|р] |0 ______| Transmit Data empty threshold | | 
изло) | Unused | — 00000000000 j| 
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ARM Description 
Address 
“1” enable PCM mode in IIS mode 


114 |0 DMA 


ы ho, E 
оо с о mode 

Te [o 2-wire mode, read command polarity | 

ея а: 1:791: нн 
a [o [ вв са, 16 LACK maps to csn number — | 
ЕЕ И 
м Jo  [2wie Melody timing 1. сөл high mode enable | 
ваа 0 | бөл high bit enable, “0х0001" enable соло high. — — 


раан аа Бабра Це ee ee ll 
0x001C Spi_clkd [15:0] 0x0003 Clock divider bit 0 to 15 
ee ee Да 
Spi_sts2 [15:0] Read only Masked STSO register, masked by IEN reg. 


Masked Rx fifo full tout. 

This bit is set when the number of rx fifo data bytes 

is larger than the rx interrupt watermark value or 
when receive time is out. Auto cleared when the 
condition disappears. 

Masked Tx fifo empty 

This bit is set when the number of tx fifo data bytes is 
less than the tx interrupt watermark value. Auto 
cleared when the condition disappears. 


0110 X Masked rxf_overrun 


[3] Masked Tx fifo full. 
This bit is set when the number of tx fifo data bytes is 
larger than the tx full interrupt watermark value. Auto 
cleared when the condition disappears. 

[4] Masked Rx fifo empty 

0x0020 This bit is set when the number of rx fifo data bytes 

is less than the rx empty interrupt watermark value. 
Auto cleared when the condition disappears. 


Masked Rx fifo full tout set. 

This bit is set at Rx fifo full tout is high, can be 
cleared by writing spi iclr register bit [5]. 
Masked Tx fifo empty set 

This bit is set at Tx fifo empty is high, can be 
cleared by writing spi iclr register bit [6]. 
Masked Tx fifo full set 

This bit is set at Tx fifo full is high, can be cleared 
by writing spi iclr register bit [7]. 

Masked Rx Но empty set 

This bit is set at Rx fifo empty is high, can be 
5 | не by writing spi iclr register bit [8]. 


— elus — 
0x0024 [15:0] | 
Ван | a RENEE! 
pl T a 
_ H o 
ы [| || 


Unused 
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5РІ012 ви 
ARM Pos Description 
Address 


Ш |М | 
— M — — аа аа ________ 
[6] — |O | Write “1” Clear Tx fifo empty set — — | 
— r меча Ма, — — ——À 
[ . |ы ы [0 мет Clear ffo empty set — — | 
— — Әне Save mode штезши_________ 
[15:10] | Unused | — 2-2 
|SPLcl8 —  |[3:0] | 
a 2-2. 
0х0028 1124) |2-име mode, read даа start bit position. | 
пя [0 | Syncwidthishalf SCLK cycle. ПП 
1144141 |0 | Maskoutfirst clock pulse. Т | 
ШЕШ. ай 
[31:16] Master mode: Transmit data interval, programmable 
n from 0 to 255. Delay is (n*4+3) clock cycle. 
Slave mode: Receive timeout counter. 


ИШ IIS. 8150 | | Read Оту 


По 2.0202. 2.2.2... 
[4:0] IIS fs if count Бу Irck cycle at system clock is 24MHz: 
“0” fs below 8K 
"Ox1F" fs over 96K 
шаная fs Error 


Ш | Unused 
аватара 
Les [d Шен ана Н 


Serial data bit per channel: 
“00” 8bit 

“01” 16bit 

“1x” 32bit 

Serial interface format 

"0": IIS compatible format 

“1”: MSB (left)-justified format 
Active level of left/right channel 
“0” Low for left, high for right 
‘1”: high for left, low for right 
“00” Idle mode 

“01”: receive mode 

“10”: transmit mode 

“11” Transmit and receive mode 
Master/Slave mode 

"0": Master Mode 

“1” Slave Mode 

Count clock for one 

"0": Irck cycle 

“1”: bit cycle 

Output Irck or sync 

“0”: Irck 

“1”: $ nc. 


|0 | | Receive idle “0” disable, EE enable 


Slave mode re-start, can restart tx/rx anytime in 
slave mode. "1" for reset, "0" is normal. 


PS] Т .[IIS enable "0" disable “1” enable 
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4.13 PCM interface support 


PCM interface is a direct voice interface connects to standard CODEC. The implementation is compliant 
with the MP-PCM requirements for voice transfer (8 KHz PCM_SYNC and 8 or 16 bits data). The four 
signals of the PCM interface are: 


— РСМ СІК: PCM clock 

— PCM SYNC: РСМ 8KHz synchronization signal 
— PCM OUT: РСМ output data 

— POM IN: POM input data 


These four pins is able to share IIS interface follow this mapping: 
PCM CLK share with 18 SCK, 

POM IN share with 115 SDI, 

PCM OUT share with IIS SDO, 

PCM SYNC share with 115 LRCK. 


The data can be linear PCM (13-16 bit), ц -Law (8 bit) or A-Law (8bit). The interface can work as either 
Master or Slave. 


Figure 10 PCM Master Interface 


Figure 11 PCM Slave Interface 


4.13.1 Short Frame Sync 

PCM operation has three modes: 
е Short frame sync mode 
e Long Нате sync mode 
e Multi-slot mode 


SC6600M only support Short Frame Sync. Mode. 
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In Short Frame Sync the falling edge of PCM_SYNC indicates the start of the PCM word. РСМ ЗУМС is 
always one clock cycle long. SC6800 samples РСМ ІМ on the falling edge of PCM_CLK and transmits 
PCM_OUT on the rising edge. 


Figure 12 Short Frame Sync (Shown with 16-bit Sample) 


Although no PCM interface is specially designed for SC6600M, the IIS or SPI block can be programmed 
to realize some kind of PCM interface timing. 


4.13.2 Run PCM interface in IIS mode 


SC6600M is able to support the short frame sync format through IIS interface. Following figure shows 
this type of IIS interface timing. The LRCK signal changes to a pulse with one SCLK cycle width, and 
active high on right channel data БИО. Register programming is almost same as IIS mode MSB-justified 
Format, except: 

1. Control Register iis сіп bit9 set high, changing LRCK to Frame Sync. Signal. 

2. Control Register spi ctlO bit13 set їо low, do not reverse SCLK phase. 


PCM frame sync frequency is always 8KHz. Program IIS system clock divider and control register 
"spi clkd" can create this timing. Because IIS maximum channel length is 32bit, and two-channel create 
one frame cycle, the maximum SCLK frequency is 8KHz x 64 - 512KHz. 


The IIS system clock is divided from PLL clock. In order to reduce power consumption, for master mode, 
itis able to set system clock frequency as less as 4 times of SCLK. For example, if SCLK is running at 
512KHz, the IIS system clock can be equal or bigger than 512KHz x 4 - 2.048MHz. This clock also 
output through pin IISMCK. For slave mode, the system clock must not less than 512KHz x 8 - 
4.096MHz. 


Limitation of running PCM interface іп IIS mode is: SCLK cannot be faster than 512КН2. 


|j 2n*T 


LRCK 


Figure 13 Synchronized IIS Format 


Program Examples is as follow: 
4.13.2.1 PCM Master, using IIS mode 


PCM SCLK runs at 512KHz, need program 32bits per-channel. MCLK is 2.048MHz, Frame Sync. 
8KHz. Program control register: 
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Spi ска = 0x0003 (4 MCLK for half SCLK cycle) 

Spi ctlO = 0x0001 (rx at falling edge, tx at rising edge, 32bits serial data, do not reverse output 
SCLK) 

Spi ctl2 = 0x0010 (bit9~8 = 1, LRCK use cs1) 

І5 ctl = 0x8032 (32bits per-channel, MSB-justified Format, TX/RX enabled, master, enable 115) 


4.13.2.2 PCM slave, using IIS mode 


32bits per-channel. MCLK 4.096MHz. Frame Sync. 8KHz. Program control register: 


Spi с!0 = 0x0001 (rx at falling edge, tx at rising edge, 32bits serial data, do not reverse output 
SCLK) 

Spi ctl2 = 0x0010 (bit9~8 = 1, LRCK use с51) 

15 ctl = 0x8072 (32bits рег-спаппе!, MSB-justified Format, TX/RX enabled, slave, enable IIS) 


4.13.3 SIM Card Interface 


The SIM card interface is implemented according to the GSM SIM card standard and supports T = 0 
protocol only. The SIM card interface is to transfer data from/to a SIM card in an asynchronous fashion in 
half duplex mode through a bi-directional I/O pin. 


The SIM interface consists of the following dedicated pins. 
е SIMCLK, SIM clock. 
е SIMDA, SIM data. 
• УМРЕ, SIM power enable. 
е SIMRST, SIM reset. 


4.13.3.1 SIM Functional Description 


The Features for the SIM card controller in SC6600M include: 
e Automatic activation and deactivation sequence. 

Programmable generation of clock to the SIM card. 

Programmable transmission baud rate. 

Support for Т = 0 asynchronous protocol type. 

One 16 byte Tx FIFO and one 16 byte Rx FIFO. 

Parity checking and error handling. 


The SIM interface module is designed to support different external SIM driver chips, including TDA8003 
апа LM1555. When using TDA8003, the activation and deactivation will be performed by TDA8003 and 
thus activation/deactivation in SC6600M should be disabled. When using LM1555, the activation and 
deactivation of the SIM card is fully controlled by SC6600M. 


Please refer to TDA8003 and LM1555 datasheet and the SIM register document for further details. 


4.13.3.2 SIM Clock and Baud Rate Control 


The SIM card clock is generated and sent from the SIM card controller to the SIM card. The SIM_CTL1 
register bits [10:8] decide the generated SIM clock frequency. 


Table 37: SIM clock control. 


о MCU соск/2 | 


6 MCU clock 128 | 
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Clock mode, 0х8500 001С [10:8] | SIM clock frequency 
MCU clock / 256 


The baud rate that the SIM card controller uses in Tx and Rx is controlled through programming 
SIM_CLK_DVD register. 


The clock output to the SIM card needs to match the baud rate that the SIM card controller uses so that 
the Rx and Tx can be done correctly. 


4.13.3.3 SIM Activation and Deactivation 


For TDA8003, SC6600M controls its activation and deactivation functions by programming its command 
registers using the two-wire serial bus. 


For LM1555, SC6600M controls the activation and deactivation process with the SIM control registers. 
The following are brief list of commands for the activation and deactivation functions. 
e Program active deactiva en bit to 1 to enable the activation/deactivation function. 
e Program do act bit to 1 to start the activation sequence. 
e (Program do deact bit to 1 to start the deactivation sequence.) 
е Ву programming the auto active deactive to 1, the activation will be executed when а сага is 
inserted and the deactivation will be executed when the card is removed. 


4.13.3.4 Activation and Deactivation 


The SIM card controller is implemented with the following modules: SIM card activation/deactivation 
control, SIM card Rx/Tx control, Rx and Tx FIFO and related FIFO controls, SIM card 1/О control, and 
SIM card control registers. 


The activation/deactivation control module controls the activation/deactivation sequence of the SIM 
interface. After sending an activate command (writing 1 to SIM CTLO register bit 11) or a deactivate 
command (writing 1 to SIM CTLO register bit 12), the activation sequence or deactivation sequence will 
be sent to the SIM card. With the auto active deactive bit т SM CTLO register (bit 14) enabled, the 
activate/deactivate will be done automatically when card insertion/removal happens. 


4.13.3.5 SIM Data Tx and Rx 


The Tx will start when the tx enable is 1. There is data in the FIFO and the last Rx is completed. The 
іх int mark sets the condition under which the іх int will happen. When the empty entry in the tx fifo is 
less than tx int mark, tx empty int will be set. 


The Rx will start when the rx enable is 1, when the last Tx is done and there is data coming in from the 
data input. The rx int mark sets the condition under which the rx int will happen. When the data entry іп 
the rx fifo is greater than rx int mark, rx full int will be set. 


The bit convention decides the MSB and LSB in the Tx/Rx serial data, logic level decides if the high 
electrical level represents the logic 1 іп Тх/Нх serial data, and odd parity bit decides if using odd or even 
parity in Тх/Вх data. 


In the SIM interface module, a timer is also designed to check if the receive portion is idle for a certain 
period of time and generate an interrupt when it happens. The watch dog count limit defines the idle 
period in data bit streaming. Watch dog repeat en decide if the timer start right after the interrupt is 
acknowledged (the interrupt is cleared). Write 1 to watch dog trigger start the timer counting. Any 
activity in the Rx portion will reset the timer counting. 


4.13.3.6 Rx/Tx Control 


The Нх/Тх control module controls the transmitting and receiving data to/from the SIM card. The SIM 
card controller receives/transmits data according to the data-level and bit-ordering that are specified in 
the Logic level (bit 1) and Bit convention (bit O) bits in the SIM CTLO register. The data format is: 

10 bits per character, 1 start bit + 8 data bits + 1 parity bit. 
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Тһе SIM card controller includes а 16 byte Tx FIFO Юг data transmission. К uses a pointer to monitor the 
number of data in the Tx FIFO that have not yet been transmitted. The MCU can access the pointer by 
reading the ЗІМ 5Т51 register bit 4 to bit 0. 


The SIM card controller also uses a configurable Tx interrupt threshold that can be configured by writing 
to the SIM CTL1 register bit 4 to 7. This field specifies the number of empty characters that should be 
available in the Tx FIFO before issuing an interrupt. Whenever the number of empty characters exceeds 
this value, an interrupt is generated to the MCU. This interrupt is automatically cleared when the number 
of empty bytes in the Tx FIFO equals or falls below the specified Tx interrupt threshold value. 


The SIM card controller also includes a 16 byte Rx FIFO for data receiving. It uses a pointer to monitor 
the number of bytes in the Rx FIFO that have not yet been read by the MCU. The MCU reads the 
SIM STS1 register bit O to 4 to access the pointer. 


The SIM card controller also uses a configurable Rx interrupt threshold. Which can be configured by 
writing to the SIM СТІ register bit О to З. This field specifies the number of unread data that should be 
available in the Rx FIFO before issuing an interrupt. Whenever the number of unread data exceeds this 
value, an interrupt is generated to the MCU. This interrupt is automatically cleared when the number of 
unread data in the Rx FIFO equals or falls below the specified Rx interrupt threshold value. 


4.13.3.7 Retransmission 


The SIM card controller supports retransmission upon detecting an error condition. The SIM card 
controller checks the I/O line from the SIM card 11 bits after the start bits leading edge. If the detected 
ЏО is a zero (error ACK), it assumes an error occurred and retransmits the byte. If the error ACK signal 15 
repeated for the programmable number of times specified in the SIM_SHE register. The SIM card 
interface sets the bad Tx parity error bit in the status register (SIM STSO bit 3) and issues an interrupt. 


For the transmission from the SIM card controller to the SIM card, when the SIM card controller detects a 
parity error following the transmission of a data byte, it performs the following sequence: 
e Тһе SIM card interface retransmits the data. 
e |fthe retransmission succeeds, it ignores the initial failure. 
e |f the retransmission fails for the number of times specified in the programmable SIM SHE 
register, the SIM card interface sets the bad parity bit interrupt the SIM STSO register, issues an 
interrupt to the MCU, and stops retransmission of the byte. 


4.13.3.8 SIM Power Supply 

The SIMPE output signal controls the power supply of the SIM card. During the activation/deactivation 
process, SIMPE output is automatically controlled. The assertion/desertion of SIMPE can also be 
controlled by directly programming the SIM CTLO register bit 7. 


4.13.3.9 Unresponsive Card Detection 


The SIM interface can detect an unresponsive card by means of a watchdog timer function, which 
determines the maximum allowable time that a data byte should take to arrive from the SIM card. The 
MCU can configure the watchdog timer by programming the SIM WDT register. The watchdog timer can 
function in two modes: auto mode and single mode. In the auto mode, the watchdog timer is continuously 
enabled. In the single mode, the watchdog timer disables itself when a data byte is received from the 
card, or after it has timed out. 


4.13.3.10 SIM Interface Watchdog 


SC6600M provides two separate watchdogs. 
e One watchdog is used to report Rx idle for а preprogrammed time. 
e The other watchdog is for time out when RX retransmission is on error. 


4.13.3.11 SIM Interface Separate Timing Control 


SC6600M provides separate control registers and counters for Rx and Tx. This provides more timing 
control flexibility. 
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4.13.3.12SIM Card Interface Registers 
Table 38: SIM card interface registers (base address: 0x8500_0000). 


[Address | Signal _ 7 | Ви Роз | R/W | Default | Description | 


0x0000 SIM_TX [7:0] W only Writing to this register will send 
ий ый ый ind ШЕ — 
data get transmitted. 
data from Rx FIFO. 


БАЯ _ -STSO ШЕШЕ БЕНЕН Zw) 


Rma нн БЕН ДЕН ЕН _ 
than rx_int_mark 
МЕСА ан ыш 
than tx int i mark 
е (ЛЕК ЕЕЕ Е АСАДИ 
error 
Pee IL И [ЕА 
error 
е к у cem 
inserted 
Card_out Interrupt status bit for card 
а о || | = 
ке cp o o ү І 
activation is done 
Rx_tout Interrupt status bit to show Rx 
sg | a 
[15:10] | | [Reseved | 
охооос |SIMSTS1 |501 [Rony | |244 


И | | Е Ы 
дерид опіу. 

Tx_fifo_count [9:5] Tx FIFO data count, bit9 used for 
и РР р | CL 


[0 0 Reflect of card in input pin 
[11] | {|0 ____ Reflect of SIM data ИО pin 


Sim_active_status [12] Activation status, 
1: activated. 
0: not activated. 


Айо Я | fo возу п activation process | 
FDeacve on 4 | |o Busy in deactivation process — | 
ит тъ 

ою ЕО ва а 
о [Ее for кае 
mae Я ло и 

Ах рату ere | | [© | Enable bittor Rx pariy error | 

Tx party erie 8 | |o Enable bittor Tx parity error — | 

FUmesp carde — а — | [© Enable bit for unresponsive card | 
шін ______________0___| Банановий _____ 

Card oue | oT Enabie bit ав — 


Early_atr_ie Enable bit for early answer to 
reset 


B ни — Enable bit for active done 
[JO Enable bit for rx time out 
te iba 5111 Reserved. 
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даават Нико RN Default резон" 
0018 змеи 
[JO Interrupt clear bit for rx ит ___ 
“окш = л лш 


Rx_parity_err_iclr БИН | a | Interrupt clear bit for 
rx_parity_error 
Tx_parity_err_iclr [3] Interrupt clear bit for 


Unresp card iclr 144 | [O X [interrupt clear bit for unresp card 
| Сага in cr — [Б | JO Interrupt clear bit for card іп 


Card out ісіг i6] | | |0 | Interrupt clear bit for card out 


Early atr. iclr Interrupt clear bit for early 
answer to reset 


ІІ | [O [Interrupt clear bit for active бопе | 
[9] — |10 Interrupt clear bit for Rx time ош | 
остро | 

0x0018 [зім сто _____|150] јелм | | 


Bit | convention Bit convention: 
0: MSB (bit 7) transmitted first 
1: LSB (bit 0) transmitted first 


Sd level 0: high logic level represent “0” 
1: high logic level represent "1" 


LM MEA i нат 

1: Odd Parity 

mem |" | ||| омео | 
receive. 


Rx fifo Reset i4] | [O | Reset the Rx FIFO 
| Tx filo rest — — — |[5]] | JO  fResetthe Tx FIFO 
1 | [O | Reset the SIM card module 


card 
Card out latched This bit will be 1 if card out 
happened. 


| Rx_enable | | LO Enable the мах | 

ева С К ем = 
Брин пр | | 
Pedes — 4 1 9 — 


pontem i] deactive en [E EE. C --—-— the 
NE мы. procedure 


activation/deactivation when 
card-in or card-out happens. 
level. 


0x001C ИИ Nei ra М | 
так [39 | |o  [ReceWe Interrupt Watermark 
Timma —— — [i4 | Jo |Trensmt interrupt Watermark 


Clock | “mode tr: 8] Select the SIM clock speed. The 
SIM clock is divided from the arm 
bus clock: 

: MCU CLK/2 

: MCU CLK/4 

: MCU CLK/8 

: MCU CLK/16 
: MCU CLK/32 
: MCU CLK/64 
: MCU CLK/128 
: MCU CLK/256 
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Алатава Siana p ГУ ва RS SIT GNE 
Clock enable (їй | |0 | Enable for the SIM clock output 


Clock_polarity [12] Set the polarity of the sim_clk 
signal when the SIM clock is 
stopped. 

Ad speed ctl [15:13] Control the speed of the 
active/deactive sequence. 

0: slowest, 7: fastest. 


0x0020 | SIM CK dvd [15:0] 0x5952 "Ges divider шае divider bit 0 to 15 
0х0024 | SIM SHE 18. 5:0] ШШ БЕНЕН 
аа вааз 


| Tx retx Imt [ра] | JO TX retransmitlimit | 
— etu sel 5 13] Select the Tx etu divider: 
0x111: the Tx etu is decided by 
sim_tx_clock_divider at address 
0x0034 
Others: the Tx etu is the same as 
Rx etu. 


mes | — Reserved. | 
0x0028 [зім ТОС [sy сс на нана нання 


Guard_time "| 0] NE Times in bit unit between the 
consecutive byte during data 
transmission to the SIM card. 

eer er p ЕНЕ, 
p Tx. 


0x002C | SIM МОТ в 


Watch_dog_rx_tout_en іе Mae Enable the Rx time out watch 
dog 


Watch_dog_rtx_tout_en Enable the Rx retransmit watch 
dog timer. This timer watches 
when Rx retransmission is 
happening and it will flag the 
unresponsive card interrupt when 
the data from the SIM card is 
timed out (no data comes back). 


Watch_dog_count_limit [15:2] 0x200 Watch dog timer limit for Rx 
retransmit watch dog 


юз ЕС ООО О О [RW | |S 
р Пьем — — 
ош a Ей 
Го рату еп masked __|2] | |0 | Masked int bit for n_parity_error_| 
[Тк parity er masked —[[| | |. 0] Masked int bitfor bx party error 
отвор card masked [A] fof asked nt bit for unes card — 
Ha ested СЦ | fo f Masked intbittorcardin —— 
[— — 0 — —|Maskedintbitiorcard out — — 


Early atr masked 74-1 Masked int bit for early answer to 
reset 


Active_done_masked ісіне done masked о Masked int bit for active done 
др | а а 


[ | [15:8] | | | Reserved 


0x0034 | SIM TX СК dvd [15:0] — 


Sim tx clock dividor Lll ew Clock divider bit 0 to 15 for Tx 
data 


Watch. dog count limiti peep P| та Watch dog count limit for Rx time 
out. 
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4.13.4 Two-Wire Serial Interface 


This serial port is on the MCU side and consists of the following pins. 
е SDA, data. 
e SCL, clock. 


These two pins are also shared with a 3-wire serial port. 


4.13.4.1 Features 


The two-wire serial interface on SC6600M is a two-wire, bi-directional serial bus that provides a simple 
and efficient method of data exchange between devices. It is most suitable for applications requiring 
occasional communication over a short distance between many devices. 


In general the two-wire interface defines 3 transmission speeds: 
e Normal: 100 kbps 
e Газ! 400 kbps 
e High speed: 3.5 Mbps 


Only normal and fast modes are supported on SC6600M. Another limitation is that only single master 
operations are supported on SC6600M. 


The main features include the following. 

е Software programmable clock frequency 

е Software programmable acknowledge bit 
Interrupt driven data-transfers 
Start/Stop/Repeated Start/Acknowledge generation 
Supports Clock Stretching/Wait state generation 
Single Master Operation 
e 8 word buffer mode support 


4.13.4.2 Two-Wire Interface Connection 

The two-wire serial interface uses a serial data line (SDA) and a serial clock line (SCL) for data transfers. 
All devices connected to these two signals must have open drain or open collector outputs. Both lines 
must be pulled-up to VCC by resistors. To reduce the number of system components, SC6600M 
provides the pull-up resistors on-chip. 


4.13.4.3 Clock Divider 0 & 1 Registers 


This register is used to scale the SCL clock line. Due to the structure of the two-wire serial interface, the 
controller uses a 4*SCL clock signal internally. The clock divider register must be programmed to this 
4*SCL bit rate. Change the value of the clock register only when the ‘2ws_en’ bit is cleared. Otherwise, 
the register change will be ignored. 2ws_dvdr0 is the lower 16 bits of the divider and 2ws_dvdr1 is the 
higher 10 bit (bit O ~ bit 9 map to clock divider bit 16 ~ bit 25). 


APB clk 


Prescale = ————— —— — 
4x SCL _ clk 


Therefore, the reset value is 0x50. 
4.13.4.4 Operation 


4.13.4.4.1 System Configuration 


The two-wire serial system uses a serial data line (SDA) and a serial clock line (SCL) for data transfers. 
All devices connected to these two signals must have open drain or open collector outputs. The logic 
AND function is exercised on both lines with external pull-up resistors. 


The two-wire serial controller implemented here is a single master device; therefore it starts generating a 


clock as soon as it is enabled. The user should program the clock to the desired value before starting 
any transfers. 
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Data is transmitted synchronously to SCL on the SDA line оп a byte-by-byte basis. Each data byte is 8 
bits long. There is one SCL clock pulse for each data bit with the MSB being transmitted first. There is an 
acknowledge bit following each transferred byte. Each bit is sampled during the high period of SCL; 
therefore the SDA line may be changed only during the low period of SCL and must be held stable during 
the high period of SCL. A transition on the SDA line while SCL is high is interpreted as a command 
(START or STOP command). 


4.13.4.4.2 Two-wire Serial Protocol 


Normally, a standard communication consists of four parts: 
1. START signal generation 
2. Slave address transfer 
3. Data transfer 
4. STOP signal generation 


ЕЕ СЕЛЕЛЕЗЕЛЕЗЕТЕЛІЛЕЛЕРЕЛІЕЗІЛІЕЛІЛЗІЕЛЕЛІІ 2; 


Figure 14: Two-wire serial interface protocol. 


4.13.4.4.3 START signal 


When the bus is free/idle, that is no master device is engaging the bus (both SCL and SDA lines are 
high), a master can initiate a transfer by sending a START signal. A START signal is defined as a high- 
to-low transition of SDA while SCL is high. The START signal denotes the beginning of a new data 
transfer. 

A repeated START is a START signal without first generating a STOP signal. The master uses this 
method to communicate with another slave or the same slave in a different transfer direction (e.g. writing 
to device to reading from device) without releasing the bus. 


The controller generates a START signal when the start bit in the 2ws command Register (0x86000004) 
is set and the read or write bit is set. Depending on the current status of the SCL line a START or 
Repeated START is generated. 


4.13.4.4.4 Slave Address Transfer 


The first byte of data transferred by the master immediately after the START signal is the slave address. 
This is a seven-bit calling address followed by a RW bit. The RW bit signals the slave data transfer 
direction. No two slaves in the system can have the same address. Only the slave with an address that 
matches the one transmitted by the master will respond by returning an acknowledge bit by pulling the 
SDA low at the 9th SCL clock cycle. 


The controller treats a Slave Address Transfer as any other write action. Store the slave device's 
address in the Zws command register and set the write bit. The controller will then transfer the slave 
address on the bus. 


4.13.4.4.5 Data Transfer 

Once successful slave addressing is achieved, the data transfer can proceed on a byte-by-byte basis in 
the direction specified by the RW bit sent by the master. Each transferred byte is followed by an 
acknowledge bit on the 9th SCL clock cycle. If the slave signals a No Acknowledge (NACK), the master 
can generate a STOP signal to abort the data transfer or generate a repeated START signal and start a 
new transfer cycle. 


If the master, as the receiving device, does not acknowledge the slave, the slave releases the SDA line 
for the master to generate a STOP or repeated START signal. 


For writing data to a slave, store the data to transmit in the 2ws command register and set the write bit. 
For reading data from a slave, set the read bit. When the transfer is done, an interrupt is generated to the 
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MCU. Тһе 2ws_command bits 8 to 15 contain valid data. The user тау issue a new write or read 
command at this time. 


4.13.4.4.6 STOP signal 


The master can terminate the communication by generating a STOP signal. A STOP signal is defined as 
a low-to-high transition of SDA while SCL is at logical ‘1’. 


4.13.4.5 Arbitration Procedure 

Since the two-wire serial controller supports single master configurations only, no Arbitration logic is 
added to the controller. Only clock synchronization is supported since slave devices can use this 
mechanism for clock stretching. 


4.13.4.5.1 Clock Synchronization 


Since the logical AND function is performed on the signals, a high to low transition on SCL or SDA affect 
all devices connected to the bus. The SCL clock signal can be synchronized between multiple masters 
using this feature. Each device starts counting its SCL low period when the current master drives SCL 
low. Once a device’s clock has gone low, it holds the SCL line low until the clock high state is reached. 


SCL 


start counting ! і 


| 
| Resulting SCL 
low period here | | | 


Figure 15: Clock synchronization on Ше two-wire serial bus. 


4.13.4.5.2 Clock Stretching 

Slave devices can use the clock synchronization mechanism to slow down the transfer bit rate. After the 
master has driven SCL low the slave can drive SCL low for the required period and then release it. If the 
slave’s SCL low period is greater than the master’s SCL low period, the resulting SCL bus signal low 
period is stretched, thus inserting wait-states. 


4.13.4.6 Programming Examples 


4.13.4.6.1 Example 1 
Write 1 byte of data to a slave. 


Slave address = 0x51 (b”1010001”) 
Data to write = OxAC 


Two-wire Serial Sequence: 
Generate start command 

Write slave address + write bit 
Receive acknowledge from slave 
Write data 

Receive acknowledge from slave 
Generate stop command 


ВОЛЕ 


Commands: 

1) Write 0xA225 to 0x86000004 (address + start bit + write cmd + iclr bit). 
-- Wait for interrupt -- 

2) Read 2ws_ack bit from 0x86000004, should be ‘0’. 
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Write ОхАС15 to 0x86000004 (data + stop bit + write cmd + iclr bit) 
-- Wait for interrupt -- 
3) Read 2ws_ack bit from 0x86000004, should be ‘0’. 


с First command »« Second command — y 


Figure 16: Two-wire serial port write example. 


4.13.4.6.2 Example 2 
Read a byte of data from a peripheral memory device. 


Slave address = 100_1110 
Memory location to read from = 0x20 


Two-wire Serial sequence: 

1) Generate start signal 

2) Write slave address + write bit 
3) Receive acknowledge from slave 
4) Write memory location 

5) Receive acknowledge from slave 
6) Generate repeated start signal 
7) Write slave address + read bit 
8) Receive acknowledge from slave 
9) Read byte from slave 

10) Write no acknowledge (NACK) to slave, indicating end of transfer 
11) Generate stop signal 


Commands: 
1) Write 0x9C25 to 0x86000004 (slave address (W bit) + start bit + write bit + iclr bit). 
-- Wait for interrupt -- 
2) Read 2ws_ack bit from 0x86000004, should be ‘0’. 
Write 0x2005 to 0x86000004 (memoery address + write bit + iclr bit). 
-- Wait for interrupt -- 
3) Read 2ws_ack bit from 0x86000004, should be ‘0’. 
Write 0x9D25 to 0x86000004 (slave address(R bit) + start bit + write bit + iclr bit). 
-- Wait for interrupt -- 
4) Write 0x001B to 0x86000004 (stop bit + read bit + tx_ack + iclr bit). 
5) Read 0x86000004 to get the read data D7 to DO; 


| 
l Third command sequence | Fourth command sequence | 


ША МАМА ЛАЛАЛЛЛ РУМА Ju — 


Figure 17: Two-wire serial port read example. 
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4.13.4.7 Two-Wire Serial Port Control Registers 


Table 39: Two-wire serial port control registers (base address: 0x8600_0000). 


[Address [Signal вере [RA Deu [Бет — — — — — 

0x0000 [2ws como Ца [RW] | SSCS 
[2w m —— [lj] | [б [шети -  — ] 
ЕГЕ — [li] | [б —[2wsreeedacvaue — | 
ws busy — —[P| | lo — -[2wsdaainevaue — | 
[2w e [| | [0 [2wsitmuptenale — . 
“из en a | [б 2ws module enable — — — - | 
Тоне отба ат  [[]| | |o Enable the command buffer mode — | 


е ШЕН КК БЕНЕН А 

command buffer 

| [У eee | 
machine. 


Газ omdburwpi | 12:10] | |o 2ws command buffer write pointer — | 
hw omdou rer |1514 | Авила bul ead poiner — — 
0x0004 |2ws command [Пп] а 
ра interupt clearbt | 
же ШІ ан 
"Ота же — [p] | lo | 2wswrite command | 
Cmd rea — [| о оне read command 1 
"Ста юр Па — | ——|0 ____ 2ws stop command 
"Ота ан — [B] | |0 [рне start command — | 
ак — [lj — | [б —[2wsrecivedackvaue — 1 
sws busy | — 0 ____ 2s busy in exec commands | 


2ws data [15:8] 2ws data received or data need to be 
transmitted 


0x0008 | 2ws dividorO [15:0] 2ws clock divisor [15:0], default is 0x40. 
0x000C | 2ws dividort [15:0] [ВМ [0 | | 2wsclock divisor [25:16], default is 0х0. 


0x0010 2ws rst [15:0] R/W Write with bit O set to 1 will reset the 2ws 
module. 


0x0014 2ws cmd buf [15:0] R/W Write command to this register will save 
the command to the command buffer. 
Read from this register after the 
commands are all finished will return the 
results of the corresponding commands. 
The format of the command and the 
return result is the same as 
2ws_command register. 


4.13.5 Keypad Interface 
SC6600M provides a keypad interface that supports up to a keypad array of 8 x 5, or 40 keys and it 
consists of the following pins. 

e KEYOUT [7:0], 8 row outputs. 

е KEYIN [4:0], 5 column inputs. 


No external pull-up resistors are needed when the internal pull-up at the input pads are enabled, see 
Figure 18. 
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(Internal Pullups) 


Figure 18: Keypad connection. 


The keypad controller find the key pressed by periodically scan through the key matrix. Programming the 
control register, which is clk_divider and clk_divider1, controls the scan speed. 


The keypad control logic provides two modes of operation, non-time-out mode and time-out mode. 


4.13.5.1 Non-Time-Out Mode 


In this mode, the keypad scan circuit will periodically scan through all the keys and if a key is pressed, 
the scan circuit will stay at this key until the key is released or the keypad interrupt is cleared. After that, it 
will scan the next key. 


4.13.5.2 Time-Out Mode 


In this mode, the keypad scan circuit will periodically scan through all the keys and if a key is pressed, 
the scan circuit will stay at this key for a preset period of time or until the keypad interrupt is cleared and 
then continue to scan the next key. 


Thus, in Time-Out Mode, the software can detect 2 keys pressed at the same time while in Non-Time- 
Out Mode only one key press can be detected unless the software can clear the interrupt fast enough. 


If a key is pressed, and the interrupt is cleared, the interrupt will be set again when the scan circuit goes 
back to that key. It does need more than 1 interrupt to check the key release. 


The mode select bit is at register at 0x8700 0004 bit 1, and the time period before scan to the next key is 
set by register at 0х8700 0014, bits 15:6. The time unit is base on the scan speed while the scan speed 
is defined by register at 0х8700 0010 bits 15:0, and 0x8700 0014 bit 5:0. 


4.13.5.3 Sleep Mode 


During sleep, all keypad inputs are OR'ed together to generate a wakeup trigger whenever a key is 
pressed. 
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4.13.5.4 Keypad Registers 
Table 40: Keypad control registers 
Keypad Base Address: 0x8700_0000 


Note: power_button_int and charger_int is new in this module 


[Address | Signal 7 | Ви Роз | Default — — | Description — — (0-2 

0х0000 | Keypad sts | 15:0] | Readonly | 

[Keypad int 7 | [Кеурадпемр | || 

[Time out |І | [Timeoutinterupt 2. | 

| Вом сый — [42 | |рбоисоше | 

ЕН ГЫ Самт cous o o o 

ІІ куш | 

Fuss fg е 

er oen НИ LLL 
0х0004 


ае атана 
Keypad | іе |0 [| Keypad interrupt enable 
Keypad_timeout on Keypad timeout interrupt enable 
Keypad_enable _ ||) |0 ________| Keypad enable 


Read ісіг en d When this bit is 1, keypad interrupt will 
be cleared by read the keypad status 
register. _ 


"Rowden | — ]0 пане Боюн — — — — 
Rosen (S [o паре огон 
H8] [o паве bit forrowe — | 
Rozen |in |o  [Emabebiorrw7 — — — | 
Caa — — i6 — nai it for colum — — — —] 
`Соёеп — — — [S [o — - паве bit for column a — - 
‘Unused авом 
Key deea те |1544 10 — — кент вявяввиие — — | 


EINEN ESSEN 
0x0008 | Keypad ісі” [15: — 


emis qm ERTS HS TAT 

status bit. 

pee frat ULM 
tout int status bit. 


[2] | ем 7 | 


—— а Write 1 to this bit will clear the pbint 
status bit. 


[4] | st Reserved пила 


Spk_int_iclr Write 1 to this bit will clear the speaker 
int status bit 


[15:10] И Б, 
ea NNNM АННЕ 
0х000С | Keypad_polarity [12:8] Read/Write 


— аа 
Row_polarity кд 7] OxFF Internal row output xor with this value to 
| — generate row output. This register is 

used to control the row output polarity. 
Column_polarity [12:8] Ox1F Column input xor with this value to 

| generate the interbal column input. This 
register is used to control the column 
input polarity. 


— ma [15:13] _ е — 


адны ае 
0х0010 | keypad сік div €——— 
СІК dividor [15: 0] аа аа Clock dividor [15:0] 
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| Address | Signal 7 |BitPos | Default | Description —  -- 
0x0014 зава int М. int ам [15: ПЕСЕН Read/Write | | 
"epe тИ — 0) [o ә!|Неөвеб І 


[15:6] ва До шалғы” — — — Time out counter value 
p аа 
0х0018 |keypad int masked 


LONE ui 

enable bit. 

mere m 10 test тети enable te | 
time out interrupt enable bit. 


Charger_int [2] This bit reflects the charger_int input 
value. Charger int comes from analog 
circuit. 


pbutton_int This bit reflects the pbutton_int input 
value. Please note the pbutton_int input 
share the pin with the 20и5 address 3. 
Chip pin control register sel_reg5 [7:6] 
need to be 0 to select charger_int. It is 
selected by default. 

ae 

Ри іпі speaker interrupt masked by speaker 

—— !-— — Yn enable bit. 


— [31 — ШЕННЕН 


Pbint detect time [3:0] SST а аи key detect time. If pbint_cnt_en bit 
higth, the pbint have to keep high for a 
period before generate interrupt to ARM. 
The detect time is this register value 
multiply by RTC clock cycle. An interrupt 
will generate after the detect time 
passed, the interrupt statue will be 
latched at pbint status bit, ARM is able to 
clear it through pbint_iclr at keypad_iclr 
register bit3. 


БЕ 7-1 
Шы рате аа Pbint latched status 
э у у O 


—— detect en ГОЙ This bit high enable pbint delay by the 
detect time. 


Pbint cnt en Lu If this bit is "0", pbint raw status will pass 
to interrupt controller without latch, the 
raw status shows in pbutton int at 
address 0x0018. When this bit high, 
pbint rising edge will be latched, the 
е | о status shows at pbint_status bit. 


— — — — Pbint counter value 
ЕЕЕ 05 Е ССС 
0x0030 | Pbing cnt reg [3:0] Read only Pbint latched counter value 


4.13.6 Pulse Width Modulation Outputs 


SC6600M provides two PWM outputs that can be used to control a ringer or buzzer or LCD lights. Up to 
5 PWM outputs can be supported. 
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5С6600М generates the two PWM output signals from the MCU side, РММ А апа PWM В. РММ А is 
the combination of two identical but separately programmable PWM circuits, РУ/МО and PWM1. Тһе 
outputs from the two circuits are toggled at a rate of the РУ/МО pre-scaled clock rate. By only enable the 
PWMO or PWM1, the PWM_A can also be the PWMO ог PWM1 output. PWM B is the output directly 
from the PWM3. Figure 19 shows the organization of PWM module. 


1 


Виггег 


5с6600 


Figure 19: PWM module block diagram. 


The operation of each of the PWM circuits is as described below. 


The PWM uses the MCU peripheral bus clock to generate two pulse trains: 
e A low frequency pulse train programmable to around 200 — 500 Hz. This is the Tone signal. 
e А high frequency pulse train around 40 kHz with a variable duty cycle. This is the Mod signal. 


The two pulse trains are mixed to produce the PWM output. The frequency of this output is the frequency 
of the Tone; the volume is dependent on the duty cycle of the Mod. The frequency of the Tone and the 
duty cycle of the Mod are programmable so that complex tones can be generated. 


A PWM functional block diagram is shown in Figure 20. 


Mod 
Counter 


Mod Cnt 
Register 


Toggle 
Switch 


Mod 


Clock 


Prescaler PWM Output 


Duty Cycle 
Register 


Tone 


Clock 


Divider 


Toggle й 


Switch 


Data Pattern 
Register 


Clock Dvdr 
Register 


Figure 20: PWM module functional block diagram. 
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Тһе Mod counter circuit is ап 8-bit counter that is clocked around 4 MHz, which is the frequency of pre- 
scaled clock. The counter counts to the value set in the counter register and is then reset to 0. The 
default value of the counter register is decimal 100. The duty cycle register is a programmable 8-bit 
register. The duty cycle for the Mod is written to this register. The comparator function compares the 
counter output with the value of the duty cycle register. The output from the comparator is determined by 
the following rule: 


If Counter Value <= Duty Cycle Register, Comparator Output = 1, else Comparator output = 0. 


The output from the comparator is the Mod signal. The duty cycle of the Mod signal is programmable by 
writing to the duty cycle register and to the Mod counter register. If the Mod counter register default value 
is used (decimal 100) the frequency of the Mod signal is pre-scaled clock /100. 


The Clock Divider Register is a programmable, 10-bit register. The divider circuit divides down the pre- 
scaled clock input by the value of the register to yield an output signal. The output from the divider is 
used to clock the Data Pattern Shift Register. 


The Data Pattern Shift Register is a 32-bit serial shift register. The contents of the programmable Data 
Pattern Latch register are downloaded to the Data Pattern Shift Register to set the initial value of the shift 
register. 


The output from the shift register is the time pulse train, Tone. This output is also fed back to the register 
input so that the same series of 32 bits are continuously cycled through the register. The data pattern is 
cycled at a frequency of (pre-scaled clock)/(clock divider)/32. 


The Mod and Tone pulse trains are ANDed to generate the output from the PWM circuit. 


4.13.6.1 PWM Registers 
Table 41: PWM control registers . 
PWM Base Address: 0x8800_0000 


Register Name ВИ Роз | Default ____| Description | 


Pwm 0 Clock prescaler 


=_= 
| [рат 0 enable 
Read/Write 
wm 0 mod counter 


у | 
| | Pwm 0 mod duty cycle 
Read/Write 
wm 0 tone dividor 


Read/Write, Pwm 0 pattern register low bits 
default 0 


Р 


| Рмт 0 Clock ргезсајег | 
pO 
|PwmOtonedividor | | (| 


Pwm0 pattern register high bits 


| 


> 


0х0020 

іш wm 1 Clock prescaler 

0x0024 ана 
іш 


0х0028 


0х002С Read/Write, 
default 0 
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Register Мате | BitPos | Default Description — | | || 
| | [деашо Е 


0х0040 
| СК ргезсајег2 |70) 7 |[Рит2 Clock prescaler 
|Pwmen2 — ева | 
0х0044 
| Cnt reg? |701 | | Рмт 2 mod counter 
Duty_reg2 | | Рут 2 mod duty cycle 
Pwm2 div Read/Write 
Div reg2 [o —  [Bwm2 tone dividor 
Pwm2 reg low Read/Write, Pwm 2 pattern register low bits 
default 0 


0x0050 Pwm2_reg_high [15:0] Read/Write, Pwm 2 pattern register high bits 
default 0 


0x0060 Pwm3_prescale Read/Write 
Clk_prescaler3 | | Pwm 3 Clock prescaler 
| 


0х0048 


0х004С 


Pwm_en3 ут З enable 


Pwm3 ont 
Cnt reg3 | | Рут 3 mod counter 
Duty reg3 | | Рут 3 mod duty cycle 
Pwm3 div 

Div reg3 [о0о | Рут tone dividor 


Pwm3 reg low Read/Write, Pwm 3 pattern register low bits 
default 0 


0x0070 Pwm3_reg_high [15:0] Read/Write, Pwm 3 pattern register high bits 
default 0 


Pwm4_prescale [15:0] 
Clk_prescaler4 [7:0] | | Pwm 4 Clock prescaler 
Pwm_en4 2 [Pwm 4 enable 

Pwm4 спі 


0x0064 


0x0068 


> 


0х006С 


0х0080 


0х0084 
Cnt_reg4 | | Pwm 4 mod counter 

Duty_reg4 | [Pwm 4 mod duty cycle 
Pwm4_div 
Div_reg4 [о ] Рут 4 tone dividor 


Pwm4_reg_low Read/Write, Pwm 4 pattern register low bits 
default 0 


0x0090 Pwm4_reg_high [15:0] Read/Write, Pwm 4 pattern register high bits 
default 0 


Pwm5_prescale [15:0] Read/Write 
Clk_prescaler5 [7:0] | | Pwm 5 Clock prescaler 
=== ___| 


Pwm_en5 wm 5 enable 
ОХООА4 | Pwms_cnt 
[0] |Рмт5тодсовлег 
| Duty reg5 (15:8) | | Pwm5mod duty cycle | 
ОХООАВ | Рмт5 dv ____|15:0] | Read/Write || 
| Div reg5 _____|150] |o  — [Pwmbtondivdor | 
Read/Write, 
default 0 


0Х00АС | Pwm5 reg low [15:0] Pwm 5 pattern register low bits 
0х00В0 Pwm5_reg_high [15:0] Read/Write, Pwm 5 pattern register high bits 
default 0 


0x0088 


= 


0х008С 


|Pwm4 ргезсае | ү _ Ей 
| СК ргевсае4 | 
|Pwm_en4 | 
|Pwm4 cnt | | 
| Сп reg4 | 
Ошу reg | 
| Рита dv | ЕЕЕ 
| Div reg4 | |Pwm4tonedividor | | || 


0x00A0 
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Please note: 
e There are 6 PWM modules instantiation. Only 5 outputs are going out of the chip. The output 
PWMA is a combination of PWMO and/or PWM1. The output PWMB is PWM2. The output 
PWMC is PWMS. The output PWMD is PWM4. The output PWME is PWM5. 


4.13.7 MCU GPIO 


SC6600M provides up to 59 GPIO pins from the MCU side, GPIO [58:0]. However, many of the pins are 
multiplexed with other functions and system design trade-off must be exercised on selecting them. 


All the GPIO pins can be programmed to be either input or output. When in input mode, they can be 
programmed to trigger interrupt to the MCU. 


4.13.7.1 MCU GPIO Control Registers 
ARM GPIO Register Base Address: 0x8A00 0000 


GPIO ріп15~0 Register Base Address: 0х8А00 0000 

GPIO pin31~16 Register Base Address: 0x8A00 0080 

GPIO pin47~32 Register Base Address: 0x8A00 0100 

СРО pin49~48 Register Base Address: 0x8A00 0180 

Charger interrupt GPIO (input only) Register Base Address: 0х8А00 0180 bit 2 (GPIO50) 
Analog GPIO (input only) Register Base Address: 0х8А00 0180 bit 3-6 (GPIO54~51) 
Analog GPIO (output only) Register Base Address: 0x8A00 0180 bit 7-10 (GPIO58~55) 


| Address | Register Name | BitPos | — Default | Description — — 2 | 
GPIODATA |150 | 0 [GPO data register 


. GPIO data mask register, GPIO pin can 
анша» ПӘ L3 | be read and write if the mask bit is “1” 

] ^1" configure pin to be output 

. Interrupt sense register. "1" detect 
GPIOIS [15:0] OxFFFF levels, "0" detect edges 


Interrupt both edges register. “1” both 
0x10 GPIOIBE [15:0] edges trigger an interrupt, 0" interrupt 

generation event is controlled by 

GPIOIEN 

Interrupt event register, “1” rising edges 

: or high levels trigger interrupts, "0" 

опа ӨӨҮ [15:0] OEE falling edges or low levels trigger 

interrupts. 


Interrupt mask register, “1” 
corresponding pin interrupt is masked 
Row interrupt status, reflect the status of 
pins (prior to masking). “1” interrupt 
condition met “0” condition not met 


0x20 GPIOMIS | [15:0] | 0 Ready only | Masked interrupt status, 1 Interrupt 
active “0” interrupt not active 
А Interrupt clear, “1” clears edge detection 
ARS сна 0 Write only ШОШО. “0” һав по еНес!. В 


ШЕНИЕ test control register, “1” In 
0x40 GPIOITCR ИЩ test mode “0” Normal mode 
[15: ыл rU Кош 
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Register Name | Вії Pos | — Default | Оезсирноп | 


Integration test input read/set register. In 

integration test mode, writes specify the 
0x44 GPIOITOP1 [15:0] 0 Write only | value to be driven on the GPIOMIS 

lines. Read GPIOMIS checks interrupt 

active. 


Integration test input read/set register. In 
[0] 0 Write only integration test mode, reads return the 
DNE ыцы value of GPIOINTR. 


[151] | Веѕемеа 


4.13.8 Auxiliary Analog-to-Digital Converter (ADC) 


SC6600M provides 5 general-purpose ADC inputs and they can be used to monitor analog variables in 
the system, e.g., temperature, touch panel, and other house keeping parameters. In addition, two internal 
inputs are provided for battery voltage and charger program voltage measurement. 


The auxiliary ADC consists of the following parts: 
e Input mux, which selects one of the five analog inputs and sends it to the converter. 
е А 10-bit analog-to-digital converter (ADC), which converts the analog input to a digital word. 


Whenever an input is selected the ADC automatically powers up. At the end of the conversion, the ADC 
sends an interrupt to the MCU and then automatically powers down. The MCU then can read the digital 


value from the result register. 
10-bit А НЕ: 
Register Digital Output 
Control Interrupt 


Analog Input 0 
Analog Input 1 —4 
Analog Input 2 = 
Analog Input 3 > 
Analog Input 4 


Figure 21: Auxiliary ADC. 


Two different voltage ranges of analog input can be measured with the build-in resistor dividers. 
AUXADCS1 [4:0] corresponds to the 5-channel analog input resistor divider. AUXADCS1 [4:0] being high 
enables the resistor divider. Normally, with resistor divider the analog input voltage range is 3.5 V, 
without the resistor divider the analog input voltage range is 1.2 V. 


4.13.8.1 Auxiliary ADC control registers 


Table 42: Auxiliary ADC control registers address: 
Base Address: 0x8B00_0000 


[Address [Signal Д7Д | Ви Pos | Default | Description | |(- 
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[Address | |Signal Д7 — |BitPos | Default | Descripion — | 


adc ctl: It changes when adc с! 
is zero, only the data with all 
0x00 zeros or one bit one, other bits 
are zeros, can be written into this 
register. If all input bits are one, 
0х8В00 0000 | ADCC this register is set to zero. 


d И adcal bypass 


СВИ: 018: test en, enable 
в [ш | ADC test. 


[13:9] auxadcs1 bit4~0 
[15:14] ня e 


adc гѕії adc гө! 
0х8В00 0004 | ADCR Read only 


3230] | | Т) 


4.14 Real Time Clock 


The MCU sub-system provides real time clock support. 


The day counter has 16 bits and therefore can count for 65,536 days. 


4.14.1 Real Timer Clock Registers 
Table 43: Real time clock registers (base address: 0x8900 0000). 


Гохоото [Second update [150] | W only | | Write to update second count 
|охоота | Minute update | [50] | W only [| Write to update minute count | 
0x0018 | Hour update | [4:0] __| Wonly | | Write to update hour cout — — — 
FOx01C Day update — [150] | W only | | Write to update day count 
Е [Recom [ой ал ОИ СИ 
fo —sSecmtmwtende — | 
a RR 
Howe [Ep] | [0 [нош interrupt enable 
Daye — [B] —]| — [б —[Dayitemptenble — | 
Аат e || [© | Alarm interrupt enable 


Hour | format. sel d Hour format select 
0: The read back hour count is formatted 
as 0 to 24. 
1: The read back hour count is formatted 
as 0 to 12, and bit 4 represent АМ (0) ог 
PM (1). 


сЕ ее 

0х0034 ки он та — — — — — 
| [0 Secondinterrupt | 
a Co ë 

[Hou it — Hourinterrupt | 
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Кут ш рата — 
[Am int (4 1|0 |Ааттец | 
0x0038 [Ас іп clr |1501 |Wonly | ____| RTCinterruptclear — — — | 


=з“ "| |" [meo ee | 

this bit 

Min int clr Minute interrupt is cleared by writing 1 to 

мм |" И [men ЫЫ 

ms m иш uem 
this bit 

po ү СВ САА 
bit 

Alm int clr Alarm interrupt is cleared by writing 1 to 

— сл 


0x08 [Ric nt masked | [150] |R/W | АТС отор таво 
See mmes у E СТАВА 1 
ПЕ ОИ ОО ООО ООВ 
"Hour int masked |] | o — | 1] 
Day it masked [р [о | SoS 
Amint maskes | [| — [0 | CSCS 


4.15 GEA Accelerator 


4.15.1 GPRS Encryption Algorithm (GEA) 


GEA algorithms are options for the GPRS channels and SC6600M supports both GEA 1 and GEA 2. The 
GEA accelerator is controlled by the MCU. The accelerator generates the cipher bit steam, and the MCU 
performs the final XOR of the bit steams. 


4.15.2 GEA Accelerator Control 
Table 44: СЕА accelerator control аа (base address: 0х8000 0000). 


er г 


TABLE 52. on WORD LEN 
Nee OC7F 
0х8000 0С80 Е ес инт 0: Encryption Disable 
1: GEA | encryption 
2: GEA |! encryption 
3: Reserved 


[Reewed Ца | — | | 


p e 
0х8000 0С84 il Specify how many words (2 bytes) of 
key stream need to be generated. 
Max 800. 
NENNEN! OMNE па 2--: 
[US RW |o [Smgebtdredon | 
Гохвроо 0688 [Kelis] |0 [вм 0 [мовою = — | 
[0x8D00 освс | Којзтл6) __| 150] |RAW [o  |SecondwodofKc — | 
|охвро0 обо | Kcj732| __| 150] [вм [o  |ThrdwodofKc — | 
[охвооо 0сэя [Kcló348| |0507 |RW 0 [Рома — 
т тела жана Сини 
[SecondwordofINPUT | 


0x8D00 | | ОСАО GEA | START R only БАН Е GER this location to start GEA key 
stream generation 
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| Address — — | Signa! — — |BitPos | R/W | Default | Description | — | 
POLL REG 


0х8000 0СА4 R/W This is the polling register, when 
high, indicating GEA key stream is 
ready. Software is responsible for 
clearing it after read 


4.16MCU Global Registers 


Table 45: MCU global registers 
MCU Global Register Base Address: 0x8B00_0000 


[Address |Signal «| Bit Pos | Default | Description | 


adc ctl: It changes when adc ctl 
is zero, only the data with all 
0x00 zeros or one bit one, other bits 
are zeros, can be written into this 
register. If all input bits are one, 
0х8В00 0000 | ADCC this register is set to zero. 


пл | дааса! bypass 


test ctl, bit8: test en, enable 


[13:9] auxadcs1 bit4~0 


adc те! adc гө! 
0х8В00 0004 | ADCR Read only 
[15:10] 
GENO 


wdg en 

pwm c eb 

timers eb?: enable timers 
sim eb: enable sim 

i2c eb: enable i2c 
pwm b eb: enable pwm b 
pwm a eb: enable pwm a 
rtc eb: 

kpd en 

pwm e eb 

mcu dsp rst 

mcu soft rst, ARM set this bit, 
after delay 15 clocks, this bit 
changes to low 

Mcu pllpd en 

pwm d eb 

Ccir mclk en 

Ccir mclk sel 

Reserved 

СК асат div 

CIk 12m div 

CIk 48m div 

clk mcu div[3:0]. MCU clock 
divider. If clk mcu div = М, the 


~ 


~ 


ае, 
№| 00} № 


0х8В00 0008 


0х8В00 000С | PCTL j MCU clock frequency is the PLL 
output frequency divided by 
(М+1). 
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| Address (| | Signal | Bit Pos | Default | Description — — __ 


clk_dsp_div[3:0]. DSP clock 
divider. If clk dsp div = №, the 
[7:4] 0x2 DSP clock frequency is the PLL 
output frequency divided by 
test mode (testmodep). This is 
connected to all TeakLite related 
clock-gating cells. When this bit 
is 1, all those clock gatings are 
disabled. 
а fo _____ gating ao disabled, а 
clock gatings are disabled. 
йу aaa | 
external z-space memory. 
strap_bits[4:0], TeakLite strap 
bits. 
[0] = ЕХТР (20 (0), external 
program mode 
[1] = TESETP (ZD [1]), test mode 
[15:11] | 5600100 [2] = BOOTP (ZD [2]), boot 
mode, i.e., start from address 
OxFFFE 
[3] = DBGP (20 [8]), debug mode 
[4] = URSTP (ZD [4]), user reset 
to OCEM 
[20] |0 Capp sel 7 | 
ІРІ |0  Нөі |((- 
o [сік mou. 
|0) Е 


0 [пысу [вав 
Read only dsp_irq_pls 
Read only signal dsp_frq_pls 
mcu_irq: ARM set this bit, after 
[2] delay 15 clocks, the bit changes 
to low 
0х8В00 0010 | INT mcu frq: ARM set this bit, after 
[3] delay 15 clocks, the bit changes 
to low 
Read only ad adc irq pls 
0 irq: | 
П 
| 


vbc іга: Тһе bit is set by signal 
Read only vbc_dsp_int 


Pp І 
(1 | Write only | Write “1” Сеагр5Р ка І 
13:2] [| Reserved І 
0х8В00 0014 | ICLR [4] Write only Write “1” Clear аас іга (internal 
= control register) 
: Write “1” Clear vbc іга (internal 


[156] | Cd Reseed | 


0х8В00 0018 | СЕМ1 [3:0] СК аих0 div 
[7:4] СК аџхі div 
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[Address [Signal 7 | Ви Pos | Default — | Description — | 


ІІ {Ogee 
ЛЕН [o o mae Ы 
enable 
тї |o [аби O ] 
O [сік auxi en 
fo testmodep_mcu?2: gate clock 
disable 
|0 [вузіе O 
|0 | [5ескеЗз ^ 
CIk 26mhz en 
1 1: indicating that the input clock 
Strapping in is 26 MHz 
ReadOnly 0: indicating that the input clock 
is 13 MHz 
СІК auxO sel 
. ; 2500 : divided by PLL 
тла] 2010 2501: ск ак 
Әріх:сік 32k 
СК aux1 sel 
: ; 2900: divided by PLL 
элә ранее 2501: ск ак | 
Әріх:сік 32k 
|0 |  [Okmemoutse O| 
0 Reserved «^ ^ 
о  /|бюкөб А | 
O [бескеі (0 
|0 [беске с 
25] бігарріп т 
ReadOnly 
26] бігарріп т 
ReadOnly 
27] бігарріп т 
ReadOnl 
28 бігарріп іп 
ReadOnly 


= 


—= 


0 Arm_boot_md4 
29] бігарріп т 

ReadOnly 

0 Arm_boot_md5 
30] Strappin in 

ReadOnly 


0 !|ВПөмі 2. 
0х47 СК vbana div 


m [0 [бе 
[28] СІ vb div 
па [o [Reseed д” 
(4 fo — [ок dcam inv 
с о п] [o0 [ок асат mn en 
196 СК dcam m 


— 


"eo то то тә то то [тото Јо TO E ==] = Г 
Z SSNS © мор N |= 


23:20 СК, дсат n 
[30:24] Сет. mclk div 
[81] | |O ___________| Аеземеа 2, 
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[Address | | Signal | Ви Pos | Default | Description — | | |(- 


Тһе register value до not change 
0х8В00 0020 | HWRST [15:0] on MCU reset, it can only be 
cleared by DSP reset ext_rst_b. 


PLL frequency control 
[27:16] N 
[11:0] М 

0х8В00 0024 | РШ. MN [31:0] 0х00480000 PLL frequency = input frequency 
“М/М 
ARM сап change this register 
when СЕМ1[9], pllmn we high 


Ido bp18. When set, VDD will be 
Ido bp18 rst. When зе, VDD will 
[1] be powered on (LDO bypassed 
reset). 
ІІ |0 ығ І 
ІЗ Jo (бобу 2) 
ІМ 10 .— — — — Pldobpldo rt І 
[5] — |O о І 
[e 10 — — 1орро І 
(7 Jo — — — — Pldobpors І 
ІІ 10 — 1  J[ldobpmm | 
|10 7 [ея І 
[nog |0 7 Іу%” | 
[i 0 — — Пою мейт 
[na Jo ып І 
ІІІ 10 юр І 
[14] [o ой 7 І 
[15] 10 Порт І 
ПІ 10 — — — Pldobvb І 
0x8B00 0028 | 100 СП. 17] |0 — — [дорро тї І 
[na |0  — — — fPReev o І 
ІП) fo Нөл o U O 
ме 7 І 
[21] jo 7 Девене І 
ea | _ S ARE 
Ido_bpvbb 
Ido bpd3v rst/Ido bpvbb rst 
[24] — |O — до Врт | 
[5] 0  |Шовіте — .— | 
вт lIdorfbp en. When set, LDO1 
[26] mE and LDO2 will be off in sleep 
mode. 
md (ет Ідоацхбр en. When set, 
[27] AUX LDO will be off in sleep 
mode. 
(|08) |0 = i Reserve дә І 
2 |0 7 |Нөл  «— ^ ^ ^ — || 
(8) |0 рд І 
ІЗ: fo рой І 
[о] 10 | Ат тетео O 
Агт mem eni І 


0х8В00 002C | ОЕМ Arm mem enO 
Arm mem еп! 
[2] 10 (Аттетем Т | 
|| = == = 
[Ат (| 
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| Address |Signal 7 ВИРов| Default ______| Description — | 
МІ |0  |Аттат04 switch | 
[6] |0 7 [Веѕемеа І 
ІІ |0 |Скіеб _______ 

Ser_sel0: “0” uart “1” Irda “2” SPI 

Ser sel1: “0” uart “1” Irda “2” SPI 

Ser_sel2: “0” uart “1” Irda “2” SPI 

“3” Dcam 

uart mux sel1 “1” DSP control 

uart1 

uart mux sel2 “1” DSP control 

uart2 

Gpio ер4-0: 

БИО enable gpio0-15 

bit enable gpio16- 31 

bit2 enable gpio32-47 

bit3 enable gpio48- 63 

bit4 enable gpio64-79 

Ser sel3 


1:10 
13:12] 


— 


14] 


15] 


[20:16] 


22:21 


30:24 


0х8В00 0030 id 15:0] 0x0000 


0х8В00 0034 | STC STATE 5:0] Read only 


0x06 


= 


- 


з і rd prd prd prd prd ргі үш Га Га ча Го тэ ва = 55 = |= |= |= 
в ANAS SQN) Іа CL FB B B CL Ig гае 


do пс bO 


do rtc bO rst 


do rtc b1 


Ido sim 61 

до sim бі rst 
бір core 60 
slp core bO rst 
51р core 61 

бір соге 61 ге! 
до ри 60 

Ido pll bO rst 


fsm xtlen en. When set, XTLEN 
auto b en. When set, another 
set of VDD level control 

(slp core b0/b1 at 0х8В00 0038 


[15:12]) will be used in sleep 
mode. 


Slp core en 


0х8В00 0038 | LDO CTL2 
[25] 
[26] 
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| Address бол | | 


0x8B00_003C | ANATST_CTL 


0x8B00_0040 | SYST_ALM 


0x8B00_0044 | BUSCLK_ALM 


0x8B00_0048 | Mcu_misc_en 


V.1.0.11 Sp 


SC6600M Device Specifications 


| ВИ Роз | Default | | Description | 
ІРІ |0 |ВЗроп Т| 
8 [o o [5Бртете | 
[2] 0 7 |бріппП | 
[aj] Jo  . |Fsmidoibpen | 
ІЗІ: |0 [бірае 22, 
[о] __|о (вафеім | 
start еми rst 

start en2u 

start en2u rst 

start en3u 

start en3u rst 

start en6u 

start en6u rst 

Ldo bpnf 

Ldo bpnf rst 

Ldo bpldo3 rst 

Ldo bpldo3 

Ldo bpusb rst 

Ldo bpusb 

Recharge 

Standby 

ао rf bO, 0: 2.8v, 1: 3.0v 
Reserved 

Ldo ldo3 bO 

Гао ldo3 bO rst 

Ldo ldo3 b1 

Ldo 903 b1 rst 

Ldo ldo2 bO 

Ldo ldo2 bO rst 

Adapter en 

Adapter en rst 

Usb 500ma en 

Usb 500ma en rst 

Charger ctl 

syst alm 

Reserved 

arm vb daOon, enable VB DAC1 
digital path. this bit is active when 
arm vb acc is high 

arm vb daton, enable УВ DACO 
digital path. this bit is active when 
arm vb acc is high 

arm vb adcon, enable VB ADC 
digital path. this bit is active when 
arm vb acc is high 

arm vb anaon, enable VB clock 
for analog. this bit is active when 
arm vb acc is high 

7] 
11:8] [O vbanatestsel 24 
[31:8] o __________| Везема y O 
пој [о | зро ск 13mhzenable | 
ІШ |0 [5рдсік аасепабе — | 
[2] |0 7 [Браск дфосепабе | 
13] |0 7 | Брд ск vbc6.5 enable | 
[4] 10 [| Брда ск btxenabe | 


ЕЗІГСІГ СЕ о ps Еті егі ші рг еч ше реті prd үші "Шо [от | Го т 
аве енеке ды осоо CL ЕНИ LB BV VM BM 


bs] 
2 


т 
A 
го 

(09 


1:0] Ox0000FFFF 


“сэ 


зі = © [N 
© 
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БЕІН ...... 


‚ез Ыш Er Pos | Default __ Beserption __________ 


15] 0  Spgclk_brxenable | 

[6] 10 [браск 32K enable || 
Д. [ана ае 

ee 5. 5 RR 
ПІ |0 [| рд ок 12т епабе || 
ПІ __|о | Зроск 48теаые (| 
[12] |0  Зросік дсат enable | 


[i3 Jo 1509 ск си enable | 
[4 [1 | Ок mem ouenabe ______| 
[i5 | | Clk дер ош enable | 
в [306] [ | Reve 1 
эй [0 | Мей прав | 
(0 [od Kp soft rst — | 
Пиј [o . —  Tiüssotrmt ^ | 
а [|o [Sero sott = | 
0х8800 004C | Soft. [3 [0 беп зой ^ | 
là [o  -sSe?sotrst =Z | 
Па Jo [без зот 
[pis Jo  [Reswed | 
[15:1] | 
носа а 
Г | 
о 
[piig [Ве ^ | 
po [0 | Nic сеп ду зе 
Б [o = [Ni de diy зе = | 
Tss [бо ме ае ду зе 
ар © | Nic меп ау зе 
охввоо 0058 | ме mem dy [[їїл[о [метеп ау зе 
[715 о ме мра ау зе 
[po18 [о __________| № data0_dly зе 
[2321 |0 [Nic data8 ау sl ______| 
Bra [бо [еее _______| 
ый [o [Ск тет ошу з] 
рэ [о веом 
[28 [|o Ck_mem in dy sel 2 
а ЫҢ: [13] o веземеа | 
Пел [o [ак одг ау ве 
18120077 [неее |. | 
ы = 


| 
4.17 Chip Pin Control 


4.17.1 Pin Function Selection 


The control bits for pad function selections are listed in the following table. A selection value of 0 selects 
the 1st pin function, a value of 1 selects the 2nd function, a value of 2 selects the 3rd function and a 


V.1.0.11 Spreadtrum Confidential and Proprietary 140 of 160 


“о  л24........ 


value of З selects the 4th function (if applicable). Some о the functions are Юг test and debug purposes 
only and therefore not described in this document. 


4.17.2 Pad Driving Strength 


The driving strength of digital ИО pads can be programmed through control registers from 2X to 10X. For 
a 6X driver, the maximum load is 20 pF for 50 MHz operations. There are two control bits and the setting 
are as follows. 


Table 46: SC6600M І/О driving strength control. 


Driving Strength 
00 | 2X 


— x a 


4.17.3 Pad Weak Pull-Up 


The digital I/O pads provide a built-in weak pull-up (WPU) resister that can be activated or deactivated at 
the control of the MCU. When activated, the weak pull-up resistance is about 40 kQ. 


4.17.4 Chip Pin Control Registers 
Table 47: Chip pin control registers 
Chip Pin Register Base Address: 0x8C00_0000 


Register 
Address |Мате C Bit Pos D 


1:X rd 2:РА0 
0х8С00 0000|sel гедо |МҒВВ зе! [1:0] О:МЕВВ (Reserved) |(Reserved)  |3:mcu орі” 
1:2 мг 2:РА 1 
NFCLE sel [3:2] О:МЕСІЕ (Reserved)  |(Reserved)  3:mcu оріо 
1:Y wr 2:PA 2 
NFALE sel [5:4] О:МЕАЦЕ (Reserved)  |(Reserved) _ |З:тси_дрго_ 
1:X wr 2:PA3 
NFCEN sel [7:6] 0:МЕСЕМ (Reserved)  |(Reserved)  3:mcu gpio 
LUI ao a ы Бра 
ХАОМ зеі 0:XADV (Reserved) |2:vba adc 3:mcu gpio 
1:2 rd 2:PA 5 
NFWEN sel [11:10] 0:NFWEN (Reserved) |(Reserved)  |3:mcu gpio 
1:Y rd 2:PA 6 
NFREN sel [13:12] 0:NFREN (Reserved) |(Reserved)  |3:mcu gpio 
2:PA 7 
NFWPN sel [15:14] 0:NFWPN 1:clk aux 0 (Reserved)  |3:mcu gpio . 
2:РА 8 
0х8С00 0004|sel теді |NFDO sel [1:0] 0:NFDO 1:(Reserved) |(Reserved) |3:mcu gpio . 
2:PA 9 
NFD1 ве! [3:2] 0: NFD1 1: (Reserved) (Reserved)  |3:mcu gpio . 
2: PA 10 
NFD2. sel [5:4] 0: NFD2 1: (Reserved) (Reserved)  |3:mcu gpio . 
NFD3 sel 7:6 0: NFD3 1: (Reserved) (Reserved) — 3:mcu gpio 
2: PA 12 
МЕО4 sel 0: NFD4 1: (Reserved) |(Reserved)  |3:mcu gpio - 
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Б БЕАПАЫЛ  ...... 
__| шы _ 


— 
— 
= 
о 


( 
2: РА 14 
( 


ШЕНГЕН 
__| шы _ 
ЕЕЕ 


A 
со 
= 
г 


1 
] 
] 


Em 
сл 
= 
A 


1:0 


1:( 
0: NFD6 1: (Reserved 
1:( 


( 
ТРО 1 
0:CCIRHSO (Reserved 2:vbain_dac1 |3:mcu_gpio_ 


2:PA 13 
0: NFD5 Reserved) |(Reserved)  |3:mcu gpio 


Reserved) —|3:mcu_gpio_ 


2:РА 15 
0: МЕО7 Reserved) |(Reserved)  |3:mcu дрю 
1:РА16га 
(Reserved 2:dsp gpio 9 |3:mcu_gpio_ 


1:PD 0 

0:CCIRCKO 2:vbain Часо |3:mcu_gpio_ 
1:Р02 

0:CCIRVSO Reserved 2:vbain_clk — |З:тси_дрго_ 


( 
1:PD 3 
CCIRD2_sel [7:6] 0:CCIRD2 (Reserved Е і 


ЕНЕ CCIRD4_sel [15:14] 


: ) 
: ) 
: ) 
: ) 
: ) 
: ) 
: ) 
: ) 
: ) 

) 


( 

0:CCIRD3 (Reserved)  |2:dsp gpio З |3:mcu_gpio_ 
1:PD 6 

0:SCL (Reserved) |2:U2DSRN 3:mcu_gpio_ 
1:PD 7 

0:CCIRD4 (Reserved 2:dsp_gpio_4 |3:mcu_gpio 


го 
5. 
Ф 
ке) 
tQ 
е 
о 
E 
15) 
оо 
3 
о 
c 
о 
о 
о 


1:Р04 
O:ISDI(U3RXD 2:clock DSP__|3:mcu_gpio_ 


) 

0:U1TXD (Reserved) |2:RFCTL10 3:mcu_gpio_ 

0:U1RXD (Reserved) |2:RFCTL11 3:mcu_gpio_ 
1:PD 10 

0:SDA (Reserved) |2:U2CTSN 3:mcu_gpio_ 
1:PD 11 

0:IISDO(USTXD (Reserved) |2:SSDX 3:mcu gpio - 
1:PD 12 

0:CSN2 (Reserved) 

a 


_______вом [ы | 
__| ым а | 
_______оа ра 
| | еы — pa | 
| әм peu | 
___| шкы qeu | 
| | шы а 
| өм pa | 
ем (ы | 
— | lowes pa | 
_______|-на ТЕН 
— | losos ла 
ааваа ena | 
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№ 


ПИН НЕ 


m 


1:PD 13 
0:CSN3 (Reserved) |2: 

1:PD 14 
O:IISCLK(U3DTRN (Reserved) |2:SSDR 3:mcu_gpio_ 


МВ: 
0 ) 
1:2А 0 
О:ХПЕМ (Reserved)  |2:clk auxO 3:mcu gpio - 
1:2А 1 
0:NFD14 (Reserved) |2:U2DSRN |3:тси gpio. 
O:anlg г 


0:LCMRSTN 
1:PA17wr 
0:LCMCSN2 (Reserved 2:LCMD17 3:mcu gpio - 
) 
) 
( ) 
st bO 


) 
1:ZA 2 
0:ЕМА24 (Reserved) |2: DSP timer 0 |3:mcu_gpio_ 


0х8С00 0010 U1TXD sel [1:0] "EN 


e 


: 3:mcu gpio 


3:mcu gpio - 


1:PD 15 
CKE (Reserved 2:PWMC 3:mcu gpio - 


1:ZA 3 

Я (Reserved) |2:LCMD16 3:mcu дро - 
1:2А 4 

0:МЕО15 (Reserved) |2:U2RTSN 3:mcu_gpio_ 
1:ZA 5 

0:LCMCSNO (Reserved) |2:U2TXD 3:mcu_gpio_ 


GAUSPREADTRUM ....... 


1:2А 7 
| | GPIC29 зе! 8 Е 2:U2RTSN 3:mcu_gpio_ 
1:ZA 8 
Ox8C00_0018|sel_reg6 |ЕМА22 sel : 0:EMA22 (Reserved) |2:DSP PWM 1 |3:mcu_gpio_ 
1:ZA 9 
EMA23 sel [3:2] 0:EMA23 (Reserved)  |2:U3CSN3 3:mcu gpio 
GPIO22 sel 5: 0:mcu gpio 22 (Reserved) |2: RFCTL14 |3:55СТІ0 
) 
) 
) 


Em 
сл 
= 
A 


e 


= 
= 


1:7А11 
Іі“ [7:6] 0:mcu gpio 23 dem 3:SSCTL1 
1:7А 12 
CCIRD5 sel IRI (Reserved 
№ IRI 


Reserved)  |3:mcu gpio - 


( 
1:2А 14 
0:CCIRD7 (Reserved) |2:DSP PWM |3:mcu_gpio_ 


4 


1:ZA 13 

CCIRD6_sel [11:10] 0:СС Reserved (Reserved)  |3:mcu gpio . 
1:2А 15 

LCMCSN1_ sel ] 0:LCMCSN1 (Reserved) |2:U2RXD 3:mcu_gpio_ 
1:20 0 

0хвС00 001С|ѕе! reg7 |NFD13_sel [1:0] О:МЕО 13 (Reserved) |2:U2CTSN 3:mcu_gpio_ 
1:ZD 1 

LCMCD sel [3:2] O:ext rst b Reserved) |21СМСр 3:mcu gpio - 


: ( 
1:20 2 
ІСІ ВСК sel 5:4 O:IISLRCK(USDSRN) |(Reserved)  |2:5585Т n |3:mcu оріо 


) 
1:20 3 

БМСК sel [7:6] O:IISMCK(U3CTSN) |(Reserved) 1|0:55СІК 3:mcu_gpio_ 
1:20 4 

0:U2TXD (Reserved) |2:KEYOUT6  |3:mcu gpio 
1:20 5 

0:U2RXD (Reserved) |2:KEYOUT7  |3:mcu gpio . 
1:20 6 

0:KEYOUT4 (Reserved) |2: (Reserved 
1:20 7 

0:KEYOUT5 (Reserved) 
1:ZD 8 

0:KEYINA (Reserved Reserved) |3:mcu дро 


D5 
D6 
KEYOUTS6 sel [9:8] 
) ( 
0:KEY IN2 (Reserved) |2: (Reserved) |3: 
( 
8 
9 
10 
11 
12 


| 
волта на 
__ шоты [шш 
ИШ ТШ 
всю шры өн етшш [а 
| ыы 
— | hee ТЕ 
о a 
__|_мы_ o ___ 


[| мшш азид 


Г м м 

ы» ОО 
ыш | 
ыш | р 
ШЕННЕН ҮІІІ О ЕНІН 
ШЕННЕН ҮТТЕ | 


0х8С00 0038 |е! reg14 |UORXD sel (1:0) 


Em 
о 
= 
A 


3:mcu gpio - 


2 3:mcu gpio - 
2 


) 
: (Reserved) 
) 


"EE CN 
0:КЕУІМЗ (Reserved) |2: (Reserved) |3:mcu дро - 
ма NN 
(Reserved) |2:DTDO 3:mcu_gpio_ 
onoo  ((Resemeo) | 
(Reserved 2:DTDI 3:mcu_gpio_ 


0 

0 

0 
1:20 14 

0 (Reserved) |2:DTMS 3:mcu gpio - 
1:20 15 

0 (Reserved) |2:DTINT 3:mcu gpio 


NFD 
NFD ) 
1:20 13 
NFD (Reserved) |2:DTCK 3:mcu gpio - 
NFD 
NFD 


о 
c 
e 
з 
х 
о 


2: 3:mcu_gpio_ 
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ШЕШЕ UOTXD sel [3:2] 0:U0TXD 1: (Reserved) |2: (Reserved) |3:mcu_gpio_ 

ШЕ І RFCTLO sel [5:4] 0:RFCTLO 1:dsp gpio O |2:U1DTRN 3:mcu gpio 

| І ВЕСТ 1. sel (7:6) 0:RFCTL1 1:dsp gpio 1 |2:U3RTSN 3:mcu_gpio_ 
1:2А 17wr 

CCIRD1_sel 0:CCIRD1 (Reserved 2:dsp_gpio_8 |3:mcu_gpio_ 

1:ZA16rd 

CCIRDO sel [11:10 0:CCIRDO (Reserved 2:dsp дро 103:пси др! 


о 


] 
ШЕШЕЙ ВЕСТ. 13 sel [13:12] 0:ВЕСТІ13 1:УОАСО1  [2:dsp gpio 13|3:mcu gpio 
] 


2:DSP TIMER 
RFCTL12 sel [15:14 O:RFCTL12 іссік vbadc |1 3:mcu gpio 


0х8С00 003С|ве! гед15 |ІСМС9МИ sel [1:0] 


| елге [за 
| | Нет [ев 
ГГ [вепавы | 
| а [nno 
| асте за ____||злај 
| р [іва 
1:0] 


0:LCMCSN4 1:RXID 2:U1DTRN 3:mcu gpio 
O:LCMCSN5 1:RXQD 2:U2CSN3 3:mcu_gpio_ 


) 
) 
0:RFCTL2 1:VADOUT  |2:dsp gpio 2 |3:mcu_gpio 
0:HRESETn (Reserved) |(Reserved) |8:mcu_gpio_ 
) 
) 
) 


0:RFCTL4 1:VDACD2 2:U1CSN3 3:mcu_gpio_ 
O:RFCTL5 1:ccir сікі 2:U1DTRN 5 i 


[77 

3 

о 

Е 

ko 

е 

о |o 


О:ВЕСТ 6 M:ccir пе! Раиоввмо |3:mcu. орі 
0:ВЕСТІ7 M:ccir vei Ралствмо |3:mcu. орі 


o 


o 


RFSCK sel 3:2] 


ання 
-— 
-— 
аня 
зання 
Те 
NM 
T 
a p 
uM 


0:RFCTL8 2:clk vbc13 |2:01ҺТ5М 3:mcu орі 


Хі 
D 


0:RFSDA 1:АВОВТ_М |2:dsp_gpio_5 |3:mcu_gpi 
0:ВЕЗЕМ 1:СОМТ М _ [2:dsp gpio 7 |З:тси gp 


o |o |o 


RFSEN sel : 


KEYOUTO sel Reserved 


mE 
p 
——1— 
| (бола [шш 


(Reserved) 


:( 
0:KEYOUTO 1: (Reserved 
0:KEYOUT1 1: (Reserved 


: (Reserved 


( 
( 
( 
( 


(Reserved) 


0:RFSCK 1:STOP 2:dsp_gpio_6 |3:mcu_gpi 


2 
- ] 2 
1:PD8 
KEYOUT2_sel [13:12] 0:KEYOUT2 (Reserved) |2 
1:Р09 

КЕУОЧТЗ sel [15:14] 0:KEYOUTS3 (Reserved) |2: (Reserved) |3:mcu_gpi 

0х8С00 0044 mos [1:0] EN" 1:U0DSRN 2:CLK AUX1 |3:mcu_gpio_ 
| І MIDI sel 13:21 dE 0:MTDI 1:UORTSN 2:PWMC 3:mcu gpio 
ZEN ШИЕ MTRST М sel [9:8] EN 0:МТН5Т М 1:U0CSN3 2:RFCTLO 3:mcu_gpio_ 
SIMDA зе! [3:2] 55 1: (Reserved) |2: (Reserved) |3: (Reservec 


1:DSP PAGE 
SEL 
LCMCSN3_ sel [5:4] 0:LCMCSN3 (Reserved) |2:CLK_AUX1 |3:mcu gpio - 


o 


: (Reserved 


) 
) 
) 3:mcu др! 
) 


o 


o 
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БИ 


КЕ PBINT sel [11:10] 
ГІ авг зе! [13:12] 


RFCTL15 sel 


ARMCLK sel 


Register 
Address Name Bit Pos па 


0хвс00 0064 |у rego |NFRB dv Шиор |  Oforiving strength 053 | 
LE вв — — — pa | фена” 
| МАЕ ам [4] | мы strength 0~3 

еар ee 
| ADV — os — | — Ом strength 0-3. | 
р ммм ao | driving strength 0-3 | 
| Ма эл) Oforiving strength 0-3 | 
р ммм — — ——— [i534] Орямод strength 0-3 | 
рхвсо0 0068 |у regi. |NFDO dv Шиор |1 Oforiving strength 0-3 | 
—  —K— ER 
NFD2 dv 59 — |  Ofrivigstrengh O-3. | 
Меоз dv [7] — | Ofrivigstrengh 0-3 | 
| Oldriving strength 0-3 | 
| Oldriving strength 0-3 | 
|. оремпо strength 0-3 | 
|_______ојаимпа strength 0~3 | 
| оремпо strength 0-3 | 
| Ofdriving strength 053 
| оремпо strength 0-3 | 
_______ојаимпа strength 0-3. 
|  Oldriving strength 0-3 | 
|_______ојаимпа strength 0~3 | 
(НЕШЕ 
EE. 
Е 
Г O 
[о 
| o 
| o 


x8C00_006C CMRSTN. div 
CMCSN2_drv 


E 

В 
НИТ 
ЕЕЕЕЕЗТЕГІЕ ________ 
||... [EMBL dv 
ИШ 
ИШ 


пета [= 
ә |5 |5 је 


— 
p—s 


== 
-4 
— 
un 
о 
= 


E 
EMCS МО агу 

x8C00_0070 [ту гез |ССІНСК dv 

CCIRHS div 

CCIRVS div 


MEE 
ИШ 
Прево Fr 
ИШ 
ИШЕН 


driving strength 0-3 


= 
оз 
= 
г 


1501 агу 
CCIRD3_drv 


= N Гол fo [= [2 
s o [x [io |oÓ [9 
n = [mm [ez 
e EZ 
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| Болу (592) дро strength 0-3 | 
| (ояу (54) дм strength 0-3 | 
0х8с00 0074 Ну теда |utrxb ам јој | friving strength 0-3 | 
___ |! иябау [32] І] фм strength 0~3 | 
Г | Бағ — — — [54] [| ofprvigstrengh 0-3 | 
| м = ра | [пм strength 0-3. 
| м — әв] | ортто strength 0-3 | 
| (өза 1:04) дм strength 0-3 | 
Г | юм заа) | бримпо strength 0-3 | 
| (кау saa | — дм strength 0-3 | 
х8С00 0078 им rego XTLEN ам [9 | дамп strength 0-3 | 
FD14 div driving strength 0-3 
A24 (ғу riving strength 0-3 
riving strength 0-3 
FD15 drv [x8] І riving strength 0-3 
riving strength 0-3 
riving strength 0-3 
riving strength 0-3 
Огу reg6 riving strength 0-3 
riving strength 0-3 
riving strength 0-3 


[E 
pu 
p 
Г бе pa | 
NY 
ИШ 
EJ 
бу гед7 | 


2 


Г |2 При 


| ë 
| І 
| 
ai 
| 
| І 
| 
x8C00 0072 [іу гедб | 


riving strength 0-3 
riving strength 0-3 
riving strength 0-3 
riving strength 0-3 
riving strength 0-3 
riving strength 0-3 
riving strength 0-3 
riving strength 0-3 
riving strength 0~3 
riving strength 0-3 
riving strength 0~3 
riving strength 0-3 
riving strength 0~3 
riving strength 0-3 
riving strength 0-3 
riving strength 0-3 
riving strength 0-3 
riving strength 0-3 
riving strength 0-3 
riving strength 0-3 
riving strength 0-3 
riving strength 0-3 
riving strength 0-3 
riving strength 0-3 
riving strength 0-3 


CCIRD6 div 
CCIRD7. агу 


ІСМСӨМІ ам [15:14] 


x8C00 0080 ғу гед7 


о 


KEYOUTS drv 
drv_reg8 
| —  jKeviN2 dv — [82 | 
______Кеумз ам | 
ИШИ ТТЕ _________|7: 
ам І 
=== 
| І 
| ë 
бу rego | 


о 
— 
AR 
Q. 


| ë 
| І 
| ë 
| | KEvoure drv (980 
| ë 
| І 
| ë 
Огу reg8 | 


х8С00 0084 


— 
| 


ст (о 
Фок № је 


| == 
= | N 
— 
— | 
о 
= са 


— 


| 
3:12 
NFD12_drv 
ам геда |EMAOdv — | 
| Emmo р 
|_____|Емагам (с 
|. mso [26] 


— 
сл 
— 
> 
О. 


х8С00 0088 


-ъ 
Ке 


Го 
г 


ci 
= 


p. 
С __- 
1 
BED 
[E 
p 
MEE 
[p 
p 
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EPISPREADTRUM ...... 
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GY SPREADTRUM | SC6600M Device Specifications 
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Б БЕАПАЛ  ...... 
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Б БЕАПАЛ ...... 
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4.18JTAG Interface 


The JTAG interface can be used either by the MCU or by the DSP. The power-on default setting is for 
the MCU. The MCU can then write a control register to switch the JTAG interface to the DSP side. 


The JTAG interface consists of the following pins. 
e MTDO, test data output. 
MTDI, test data input. 
MTCK, test clock. 
MTMS, test mode. 
MTRST_N, test reset, active low. When used on the DSP side, it functions as DTINT, or test 
interrupt. 


When not used for JTAG, these pins can be used for UART 0 hardware flow control or as GPIO pins. 


4.19Charger Control 


SC6600M provides an integrated Li-ion battery charger control module. With an external PMOS 
transistor and a current sensing resistor, SC6600M can control the charging of Li-ion batteries. 


V.1.0.11 Spreaatrum Confidential and Proprietary 155 of 160 


(“о 24... 


> ТА 


5~5.8V 
ANA_CTL[2:0] 


ANA CTL[7:4] 
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БЕРЕ Спагдег 


STANDBY 
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Figure 22: SC6600M charger connection. 


5С6600М also support charging from USB port function. 


4.19.1 Monitor of Charging Current and Battery Voltage 
SC6600M can monitor both the charging current and the battery voltage with the auxiliary ADC. 


4.19.2 Charging Current 


Charge circuits іп SC6600M provide 2 charge current mode: 100mA and {00тА. After power up, 100mA 
charge current is used. After ADAPTER EN or USB 500MA EN bit is programmed to 1, the charger use 
500mA charge current. 


The 500m charging current is default when no resistor connected to the PROG pin. If a larger current 
level is needed, an external resistor should be placed at the VPROG pin to ground, and the resistance 
value should be calculated as follows. 


спа = 1.5*468/(Rint//Rext), Rint=1.5kohm 


Where the current desired is in mA and R is the resistance in КО. 


4.19.3 Recharge Control 
If the charger power supply is connected, the SW can control for recharge after the initial charge is 
finished. The charger control circuit sends out a signal STANDBY, when the initial charge is done. The 
charger control circuit accepts a control signal, RECHG, with an initial value of 0. The SW can generate 
an active-high pulse at RECHG when the following conditions are met. 

е CHINT = 1, indicating the charger power supply is connected and its voltage is > 4.8 V. 

e STANDBY = 1, indicating the initial charge is done. 

е VBAT is less than some predetermined value for recharge. 


4.19.4 Charger Control Registers 


The following table shows the control registers related to the charger, including the GPIO mapping. The 
GPIO settings are listed in Section 4.13.7.1. 


Table 48: Charger control registers (base address: 0х8А00 0180). 


[Address | Signal — — | Bit | R/W ____| Default | Description ___ч__ 


0х8В00 0000 Мргод Sel 5] R/W This bit enables the ADC for 
measuring Мргод. 
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БЕР ...... 


[Signal — — |Bit [АМ | Default | Description | 
T ро пин Е eR) 
[0x8B00 O02C | GPIOEN |9 |R/W [0 ____| Епабје [ог GPIO 48-58. 
[0x8A00 0180 | GPIO50 [2] оу | [| Charger interrupt, CHINT — _ | 
КСЕ КЕЗЕБЕ ИСИ ИСИ MET NE | Reseved. _______ 


200 is the lowest, and 

2'b11 is the highest. 

this bit will stop the charger. 
arm [org а: № 
ОХВАОО | 0184 GPIOMSK o 7] Set the mask bits to 4'b1111 to 

enable the corresponding control 

registers for GPIO55 ~ GPIOS8. 

use GPIO55 ~ GPIO58 as output. 

for constant-voltage loop. 

м SEE ШИЕ two bits increase the switch- 


point voltage. 2011 sets the 
II voltage. 


n и Set the lowest switchover point 
between constant-current and 
constant-voltage modes. These 
two bits decrease the switch-point 
voltage. 2'b11 sets the lowest 
voltage. 


БАДЫ 003С ЫЙ Е УП О ЕЙ control bit. Set this bit to 
“1” to restart the EREMO M 


Баалай с 2 В Е 2 г bit indicates the charger 
status. If it is “1”, the charge is 
done. 


4.20 Strapping Pins 


The strapping pins are used for setting up the operation modes of the chip. The basic mechanism is to 
use the hardware reset to latch the high or low values at the pins. 
The following table lists the strapping pins on SC6600M. 


Table 49: List of strapping pins. 


Default : Default 
в Strapping Е SW Pull-Up 
Pin Function Function Control To Comments 
Value Value 


ЕМА По] | low [ТЕТРИ БЕ | о —|No | VMEM | — — S 
ЕМА | iow | TEST PIN. SEL [i] | o —]No | VMEM | — | 
ЕМА | low .TESTBISTEN | o —]|No мем | — | 
[EMA[S| | low |TESTSCANEN | o |n | VWEM | — = — —] 
мају — [Low [TEST ANALOG атое [ушм — — — 


EMA [6] TEST ARM EN | 0 [No | VMEM 
EMA [7] PROD_DRV [0] VMEM аа іп ВТС 


ЕМА |8) PROD_DRV [1] ҮМЕМ | Inverted in RTC 
ря БЕНЕН ПО БЕНЕН ая y y 


равана 
Геров | iow [хот ОО o o ро ОИ 
FEMA [1S] | low БМВ | o мо —]| умем 
ЕМА (20) | low ГАВМ воот МОО | o — No ммм | 
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БЕЛІМ ...... 


Default : Default 
| Strapping : SW Pull-Up 
Pin Function Function Control To Comments 
Value Value 


Emap | Low [ARM BOOTMDi [о мм 
ЕМА (22) | low [ARM BOOTMD2 | o |w умем [| 
ТЕМА [23] | low | ARM_BOOT_MDS_| o |o | VMEM | = - 
FRFCTL7 | low ГАВМ ВООТ МА | o [no | vooo) | 


E ВЕ шк а 
EGE | HiGH Su НЕМА оо YON 
вее ее Про на аа — 96 [— — —— 
Rons | iow .LDO-O-Bi — - | o [№ | ооо 
МЕЛЕ — | "HIGH [скам EN | i — мо | VDDNF |26MHzenabe | 
ре Пе ue pepe 2 
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6 Reflow Profile 


This profile is designed for use with Sn63 or Sn62 and can serve as a 
General guideline in establishing a reflow profile. 


Reflow Profile (Recommended Reflow Profile for 63/37(Sn/Pb) Solder 
Paste or Cu lead frame): 
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“о 4244... 


0:00.0 2:00.0 4:00.0 5:00.0 8:00.0 (МММ:55 Т) 


Heating-up @ 1-ЗоС per sec їо 1400 

Preheat @ 140-1500C for 120 ~160 sec 

Ramp (Q9 2-“ЗоС per sec to peak temperature (220 ~ 225 oC), Temperature 
over 1836C for 45~ 75 sec 

Cooling down to room temperature (д 4~20C per sec to avoid undesired 
intermatalic compound layer. 


V.1.0.11 Spreaatrum Confidential and Proprietary 160 of 160 


